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Castings Support Markers CONTENTS 
for Directing Traffic 
ACH year, as the automobile pro- SPECIAL FEATURES 
duction record is broken and plans Page 


are laid for a greater output of pas- 
senger cars, the problem of regulating 
traffic and protecting both the pedes- 
trian and the automobile driver be- 
comes more acute. The loss of life 
by automobiles in this country has be- 
come appalling and has placed the re- 
sponsibility before the American peo- 
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Castings Anchor the Marker in Chicago's Busy 
Thoroughfares 


ple of providing some means for curb- 
ing this national casualty list. Prog- 
ress is being made in solving the prob- 
lem of safety and various types of 
equipment are being used to direct 
the ever increasing motor car traffic, 
some of which have been described 
previously in this column. Recently a 
new type of traffic marker has been 
developed to take the place of paint 
which is used commonly in pavement 
writing, guide lines, etc. As in the 
‘ase of many other appliances em- 
ployed to direct traffic, the foundry 
plays a prominent part in supplying ma- 
terials for the construction of this new 
type of marker. The device resembles 
i. large thumbtack, with a substantial 
‘ast iron base which is sunk into the 
pavement and a button like head of 
monel metal which is raised slightly 
above the pavement at the center and 
gradually slopes to the pavement level. 
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Lamancanwrité abetter Look, 
WeaCh & LEMET SEZMON, 0 NACE 
yr tomwely ay es 95 halt lif Nefghbor?; 
thowgh he bulla li hoe In he WOOL, 
the world will make a Lecter path 
lo his door” 


has discovered the little country school in 

the East famous at one time as the ren- 
dezvous of Mary and the Lamb. He has repaired 
it, restored it to its original condition and con- 
verted it into a kind of a shrine dedicated to 
the memory of the sturdy and virile young boys 
and girls who were thrown on their own re- 
sources for an education after spending a few 
years in absorbing the elements in the little red 
school house with green shutters. 

This is a comparatively unimportant incident 
and yet, because it seems to indicate the posses- 
sion of a sentimental nature in a man who once 
was quoted as saying that history is all bunk, it 
has been given newspaper space and comment 
from one end of the country to the other. 

In the meantime a remarkable school con- 
ducted along the original lines that characterize 
Ford’s methods in handling any kind of a problem 
has been functioning at the Highland Park plant 
of the company for the past ten years and few 
people outside those directly interested have 
heard of its existence. 

This school is no little 10 x 20-foot frame 
building with 23 pupils and a prim school ma’am 
slowly wearing her life out hammering the 
rudiments of the three R’s into succeeding gen- 


i ton to popular report Henry Ford 





Catchem Young 
Telten 


erations of careless and irresponsible youngsters. 
The Henry Ford Trade school at present has an 
enrollment of 1800 and a waiting list of 4000. 
The staff of instructors is approaching the 150 
mark. The school covers an area of three acres 
and on one floor the series of rooms 70 feet in 
width extend for a distance of 1400 feet. 

Equipment in these rooms is valued at $1, 
000,000 and includes hundreds of the finest and 
most modern machines. This shop is divided into 
18 departments and two men spend their entire 
time moving boys from one department to an- 
other as fast as they have completed the required 
assignment. An accurate record is_ kept, not 
merely of the department in which the boy has 
worked, but also of the various operations he 
has performed in each department. 

Another radical point of difference between this 
school and others is that the students are paid 
for their time. They punch a time clock like 
regular workmen. Henry Ford is opposed to 
all forms of charity in industry. He believes that 
any form of charity, of giving something for 
nothing kills initiative, independence and _ the 
spirit of confidence that is the birthright of a 
free people. He claims that every man should 
be encouraged to produce to the maximum of his 
ability and that he should be paid accordingly. 
He is willing to provide the opportunity for the 
man or boy and also is willing to recompensé¢ 
him fully for his services. 

Believes In Practical Work 

One of the auto king’s theories in regard t 
modern educational methods, so far as they relate 
to the great bulk of the population destined t 
enter the industrial field, is that it is nearly all 
wrong. The trade school which he has estab- 
lished in Detroit seems to prove that in this as 
in many other of his departures from accepted 
beliefs he is right; tradition and recognized cus 
tom and practice to the contrary notwithstand- 
ing. 

After the age of 12 he claims that a boy’s tims 
in the orthodox type of school largely is wasted 
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In addition to his academic lessons he should be 
given the opportunity of contributing his share 
to the aggregate of the world’s work. He should 
be trained to take his place in the great wheel 
of industry and incidentally taught lessons of 
thrift, application and a legitimate pride in his 
skill as a master craftsman. 


Opens Opportunity’s Door 

After the school period is over, boys are given 
the opportunity of entering the Ford shops in 
any capacity for which they are fitted, but there 
is no compulsion. No strings or obligatory 
clauses of any kind are attached to the course 
of study. No contract form of any kind is en- 
tered into. The boys are free to leave at any 
time and the company is free to dispense with 
the service of any one at any time it sees just 
cause. 

The entire arrangement is based on a just 
and a common sense basis. Boys are recom- 
pensed liberally for their time and services and 
the work is arranged in such a manner that the 
institution practically is self-supporting. 

Although the entire transaction is carried on 
a cash basis and in as matter-of-fact a manner 
as that pursued in the manufacture and disposal 
of the immense output of the Ford factories, 
still a vein of sentiment underlies the founda- 
tion of the institution and is interwoven with 
the warp and woof of its operation. 


One of the original causes for the founding of 
the school was a desire on the part of the founder 
to provide boys in indigent circumstances with 
the opportunity of becoming self-sustaining and 
respectable members of society. Applications 
only were received from orphans, from sons of 
widows or from boys whose parents were in no 
position to care for them in an adequate or even 
nearly adequate manner. Also the age limit was 
placed between 12 and 15 years. 

Today even as ten years ago when six boys 
and one instructor began the experiment, needy 
boys are given the preference. Orphan boys con- 
stitute approximately 10 per cent and widows’ 
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sons 45 per cent of the total enrollment. Fully 
80 per cent of the boys in attendance must help 
to support themselves. On account of the strong 
appeal to local boys, resulting in a waiting list of 
4000, applications are not accepted from other 
towns or cities in the United States or elsewhere. 

The main school building adjoining the office 
of the Ford Motor Co. at Highland Park, orig- 
inally was an orphan asylum. A sufficient sum 
was paid for the purchase of this property to 
enable the asylum authorities to erect a much 
larger institution on a large tract of land in an 
other section of the city. 


Propose Larger School 


Gradually, as the enrollment increased, addi- 
tional departments were added until now, as 
stated previously, the class rooms and rooms de- 
voted to executive, industrial and recreational 
purposes, cover an area of three acres. Prepara- 
tions are under way for a second school to be 
establshed at the Fordson plant which will be 
conducted on a much larger scale. Also in line 
with the company’s policy of constant improve- 
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Shop and classrooms for the 1800 students cover an area of three acres. On one floor the rooms 70 feet in width 


ment in methods and processes, it is 
claimed that it will present many 
new features. 

Upon entering the school a cash 
scholarship amounting to $7.20 per 
week is awarded to each boy. He is 
paid on the 5th and 20th of each 
month throughout the entire year, 
including a vacation period of three 
weeks in the summer and one week 
at the Christmas season. He is 
docked for any time he may lose 
wilfully. The company uses its own 
discretion in carrying boys who may 
lose time through causes beyond their 
control. In certain instances the boy 
not only has been kept on the roll, 
but his medical and hospital expenses 
have been paid by the company. 

The school is incorporated under 
a statute of the state of Michigan 
to operate without a profit. The only 
academic requirements for entrance 
is that candidates between the ages 
of 12 and 15 must be in the same 
grade as the majority of boys of 
their own age. 

Course of instruction is divided into 
two parts, academic and shop work. 
Here, also the methods in use differ 
radically from those employed else- 
where. Class work only occupies one- 
third, while shop work takes up two- 
thirds of the time. Thus the _ boy 
spends one week in the class room 
and two weeks in the shop under 
actual 
result of ten years’ experience under 


production conditions. As a 
the insistent drive of a man con- 
stantly seeking higher standards of 
simplicity, and efficiency, it is claimed 
this method of alternating the class 
and shop time is the most satisfac- 
tory. 

At the close of each six-week pe- 
riod a report is submitted covering 


extend for a distance of 1400 feet 


the shop and class work of each boy. 
Two marks on these reports indi- 
cate the instructor’s estimate of the 
boy’s industry and conduct in both 
departments. If both marks are good 





Foundry Is Real Shop 


N THE foundry department of 

the Henry Ford Trade school 
the boys are given an intensive, 
all-around training under actual 
production conditions. The found- 
ry department is located on the 
top floor of the building to secure 
ample light and ventilation. The 
cleanliness which 
every department of the Ford in- 
stitution is maintained here to an 


characterizes 


almost unbelievable degree. 

Equipment is provided for the 
production of a wide range of 
small and medium size castings in 
iron, brass and aluminum. Boys 
are taught how to make the molds 
and melt the metal under the most 
modern methods. Molds are made 
on the floor, on the bench and on 
several squeeze and jolt machines. 
Brass and iron are melted in elec- 
tric furnaces and aluminum for 
both sand and die molds is melted 
in an oil-fired furnace. 

In a large and well equipped 
laboratory in another department, 
the boys practice qualitative and 
quantitative analysis and are 
taught how to make photomicro- 
graphs. Supplementary work in 
related subjects including the the- 
ory of shop management and pro- 
duction are taught in the class 
rooms under competent instructors. 











the boy is given an increase of 40 
cents per week. When the $10 a 
week rate is reached a third mark 
is placed on the boy’s record to in- 
dicate the character of the work 
which he has been doing in the shop. 
So long as the three marks remain 
favorable the boy automatically con- 
tinues to receive the 40-cent increase 
at the beginning of each new six- 
week period. A boy who applies him- 
self diligently should be earning 
$12.80 per week at the close of the 
second and $16 a week at the close 
of his third year. 


Starts a Bank Account 


By the time a boy is 17 years old, 
he should have a scholarship rating 
of $18 per week. This is the maxi- 
mum amount awarded until a_ boy 
is 18 when he completes the junior 
course. 

To help the student develop the 
habit of thrift and to familiarize him 
to some extent with the atmosphere 
and customs of banks he is given 
$2 each month in addition to what 
he gets through his scholarship. This 
extra money must be deposited in 
some bank and kept there so long 
as the boy remains in the _ school 
Bank books are brought to school 
and submitted for inspection every 
month. 

Every student is given a free hot 
lunch at noon. This with the tw 
cash payments brings a boy’s mini- 
mum yearly earnings up to $450 and 
the maximum earnings up to $1020 
With the present enrollment the fund 
devoted to scholarships amounts t 
$1,000,000 a year. 

The entire academic course taken 
up during the junior apprenticeship 
period covers twelve subjects includ- 
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ing: Algebra, arithmetic, auto 
chanics, chemistry, civics, commercial 
geography, English, geometry, me- 
chanical drawing, metallography, 
metallurgy, physics, qualitative an- 
alysis, quantitative analysis and shop 
theory. 

Many of the 
plate a college course later, are tak- 
ing history and 
in other schools in the city. Boys 
come to school at 7:30 a. m. five days 
and remain until 3:55 p. m., 
on the days they work in the shop. 
On class days they are dismissed half 


me- 


boys who contem- 


foreign languages 


a week 














an hour earlier and credited with a 
full 8-hour day. 
School activities are not confined 
exclusively to the shop and class 
: f - : 
¢ 4 
Pot eee 
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be I 
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One section of the main shop floor 


room. During the class week, one 
period each day is devoted to super- 
vised athletics. The school is rep- 
resented by several teams in the 
scholastic athletic circles of the city. 
A creditable orchestra is maintained 
and the school dramatic association 
has acquired quite an enviable repu- 


tation. Twice a month the boys get 
ut a creditable school paper known 
as The Artizan. 
Many Departments 
In the beginning a new boy is 
placed on a machine set to do one 


simple operation. He is kept at this 
ne job until he becomes in a meas- 
ire accustomed to machinery and his 
surroundings. Later he is transferred 
o work on a shaper, lathe, milling 
nachine, grinder and bench. So far 
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as possible boys also are given an 
opportunity to work in the following 
departments: Carpentry, car repair, 
die, forge, foundry, gage, hardening, 
nickel plating, sheet metal, tool repair, 
valve repair, and metal pat- 
tern. 


wood 


Each job in the shop is done on a 
work order. An expert estimates the 
skilled 


complete the 


mechanic would re 
job. An ac- 
is kept and 
within 
Over a period of sev- 


time a 
quire to 
curate time record 
and instructors try to 
the estimate. 
eral years the excess time has varied 
within a range. 
For example the peak maximum was 
60 per cent, while the minimum 
achieved in September, 1926 was 13 


boys 


come 


comparatively wide 


ae 
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where 
The average time for the 


about 25 per cent greater 
estimated time for skilled 


per cent. 
boys is 
than the 
men. 


Scrap loss averages 4 per cent 
which is about the same as that in 
the ordinary tool room. No work is 
done merely for practice. Unless 
spoiled in the making, everything 
the boys make is Wherever 
possible, even in the rooms, 
practical work boys 
Mechanical instruction is 
given during the entire course. Many 
of the older boys under the direction 
of instructors carry on 


used. 
class 

is done by the 
drawing 


development 


work for the Ford Motor Co., for 
which the school is credited. 
Average annual value of material 


produced by each boy is approximate- 


ly $1000. From this it is apparent 


207 


done for 
amounts. to 


from work 
Co., 
This 


students 


that the income 
the Ford Motor 

$1,800,000 a year. 

ficient to pay the 
ships, salaries for 
all upkeep on equipment. 
pay any 
buildings and equipment. 


sum is suf- 
scholar- 
instructors and 
It does not 


interest on investment in 


Maintain Ideals 


Cleanliness, safety, and accuracy in 
the order 
held up as 
during the 
The slow but 
garded as a age 
Accuracy is essential, but it must be 
coupled with therefore 
is held up as the fourth 


constantly are 


before the 


indicated 
ideals boys 
training 
attitude is re- 
relic of a 


entire period 
sure 
bygone 
speed, speed 
ideal. In- 


boys are taught how to operate various types of machine tools 


genuity, the ability to develop better 
methods, to turn out a better prod- 
uct is regarded as the fifth 
important ideal. 


most 


Boys are encouraged to develop 
their own initiative and not to rest 
satisfied with what is them 
by their instructor. If a boy has 
the creative or inventive instinct, the 
school affords him 
ment to develop it along 
without interfering 
regular standing. 


shown 


every encourage- 
individual 


lines with his 


At 18 the boy enters the senior 
course. He works 8 hours in the 
shop each day and attends class 


work in advanced drafting and mathe- 
matics 4 hours each week. His 
rate gradually is increased to $30 
a week by the time he is 19 and may 
reach $40 a week by the time he is 


oa 
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20. At this age and sometimes be- 
fore he is offered a position in one 
of the many departments of the Ford 
Motor Co. Many former graduates 
already are holding important posi- 
tions. 

In addition to the Henry Ford 
Trade school, the Ford Motor Co. 
conducts other educational work un- 
der an organization known as _ the 
Ford School of Technology which is 
incorporated to operate without profit. 
Apprentices are trained to become 
highly skilled mechanics and special 
students are given a course in the 
construction, upkeep and repair of 
Ford products. 

For several years several hundred 
young men between the ages of 20 





The foundry is located on part of the floor above 


and 25 have received special train- 
ing in the tool rooms of the com- 
pany with a view to becoming highly 
skilled toolmakers with a __— special 
knowledge of the equipment § and 
methods in vogue. They are classed 
as special apprentices and spend a 
period of 3 years working with 
skilled toolmakers under’ production 
They are looked after by 


a special foreman in each toolroom 


conditions. 


who advances them from point to 
point and from machine to machine 
as fast as they master the details 
and show proficiency. 

They are paid a starting rate of $6 
a day and the rate gradually is in- 
creased until by the time the ap- 
prentice has finished the course he is 


receiving compensation at the rate of 
$8 a day. For the first two years 





THE FOUNDRY 


of the training period, or for a longer 
period if necessary, the special ap- 
prentice must attend one class each 
week in mechanical drawing and one 
in mathematics. All class work 
for these students is carried on 
either before or after working 
hours and for this time they 
receive no pay. At present nearly 
2000 of these apprentices are at work 
in the Highland Park and Fordson 
plants of the company. On com- 
pletion of the course the graduates 
remain in the toolroom until trans- 
ferred to some other department. It 
is from these specially trained men 
that the company recruits its fore 
men and specialty men. 

Courses in electricity, metallurgy 











and metallography are conducted for 
the benefit of employes engaged in 
work where a knowledge of these 
subjects would be helpful. 

From practically every country on 
earth letters pour in seeking permis- 
sion for the writers or their sons 
to enter the plant as special students. 
*artly as a courtesy to the country 
they represent and partly in the hope 
that men so trained may be an asset 
to the later, the Ford 
Motor Co. has placed over 300 special 


company 


students in They come 


from more than 30 different countries. 


training. 


Many are graduates of colleges or 
technical schools. The spirit in which 
most of them come is one of serv- 
ice to their country. They seek 
industry 


which profitably may be applied in im- 


those things in American 
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proving conditions in their native lands. 


The United States department of 
labor recognizes the Ford School of 
Technology as an education institu- 
tion and permits the enrollment of 
foreign students without any regard 
to the immigration allotment quotas. 
The course covers a period of two 
years or more. The men spend some 
time in the various manufacturing 
departments, but the greater part of 
their time is spent in the assembly 
and repair divisions. 

For the majority of students this 
is their first experience in a fac- 
tory. Many who come from coun- 
tries where manual labor of any 
kind is considered degrading, are 
forced to change their entire mental 








the power house which accounts for the large pipe in the center of 
the illustration. Everything is kept clean and the boys wear safety appliances when handling molten metal 





viewpoint. As their muscles harden 
and their changes their 
discouragement vanishes while their 
enthusiasm based on a surer and firm- 
er foundation remains. So long as a 
student remains in that class he is 
paid at the rate of $6 a day. 

At present natives of the following 
countries are on the student payroll: 


viewpoint 


Armenia, Australia, Brazil, Canada, 
Chile, China, Colombia, Costa Rica, 


Cuba, Czechoslovakia, Denmark, 
Egypt, Finland, France, Germany, 
Greece, Guatemala, Holland, India, 


Japan, Jugo-Slavia, Mexico, Norway, 
Islands, 
Poland, Porto Rico, Portugal, Russia, 
Scotland, Spain, Sweden, Switzerland 
Turkey. 

About 25 years ago the University 


Panama, Persia, Philippine 


(Concluded on Page 235) 





























Fig. 1—View of a Two-Furnace Installation in an Austrian Foundry. Castings in the Foreground Are Typical Steel 
Castings Poured from these Furnaces 


igh Temperatures Obtained 
in Small Open Hearth 


By Henry G. Begeman 


N THE manufacture of thin walled oo Several different types of small, 
I castings and alloy steels, the fac- Efficiency of operation and high open-hearth furnaces suitable for steel 

tor of a high furnace temperature temperature are stated to be ob- foundries have been developed which 
is important. Temperatures cannot tained by incorporating the gas operated with more or less success. 
exceed a certain point in the ordi- producer into the body of the Earlier types followed the regular 
nary open-hearth furnace due to the furnace. The steeply pitching air open hearth principle with regenera- 
danger of roof failure caused by melt- ports are claimed to cause the tors and were fired with gas, oil or 
ing or fusion of the roof brick. The flame to be deflected from _ the producer gas from a separate unit. 
necessary high temperatures may be roof and upon the metal bath. Recently a new furnace was developed 
attained in the electric furnace, but The author is a consulting engi- which differed radically from the 
unless power is cheap, higher prices neer in Philadelphia. other types in that gas producers 
must be obtained for the product. ' were incorporated into the body of 
the furnace itself, one at each side. 

One of this type was described on 
page 88 of the Feb. 1, 1926 issue of 
THE FOUNDRY. More recently a fur- 
nace along somewhat similar lines 
was developed by Peter Ostendorf of 
Vienna, Austria. This, it is claimed, 
works with excellent results in an 
Austrian steel foundry in making 
various kinds of steel. Fig. 1 shows 
the installation of two furnaces in 
line in this foundry. In the fore- 
ground may be seen a number of 
castings poured from steel melted in 
this furnace. 

Integral gas producers are built in 
both ends of the furnace and the 
hearth of the furnace is connected 
with the high temperature or gasifi- 
cation zone of the producers, as 
shown in Fig. 2 so that the radiant 
heat of this zone acts directly upon 
Fig. 2—Diagram Showing the Details of the Furnace. The Air Port is Located the hearth space and increases its 

at the Top and the Gas Port Beneath temperature. The essential difference 
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between this new open hearth fur- 
nace and others is that there are but 
two ports, a gas port and an air 
port at each furnace head. The con- 
necting duct between the white heat 
zone of the gas producer and_ the 
hearth space is made to serve not 
only for the direct transmission of 
the heat from this zone to and into 
the furnace hearth, but also leads the 
heating gases into the hearth. This 
promotes the direct utilization and 
exhaustion of the gasification heat for 
increasing the furnace hearth tem- 
perature. 

With this design the temperature 
of the gas, which is mixed in the gas 
port with the products of combustion 
formed in the gas producer, is in- 
creased considerably as it is exposed 
to the high temperature of the gasi- 
fication zone. Due to this arrange- 
ment, temperatures over 3300 degrees 
Fahr. may be reached in the furnace. 
This makes it possible to pour steel 
castings with extremely thin walls 
from 1/16 to %-inch thick and with 
sharp edges. 

Furnaces are built in capacitites 
from 1 to 3 tons so that castings up 
to 4500 pounds may be poured. With 
a charge of about 2 tons, it is claimed 
that 6 charges may be made in 24 
hours if good gas coal is used with 
an average fuel consumption of 0.4 
pounds of coal per ton of steel. In 
one of the furnaces shown in Fig. 1, 
it was said that 10 charges a day 
from 3000 to 3500 pounds each were 
made. The fuel consumption was 
about 23 per cent by weight, the 
heating value of the coal being 13,- 
788 B.t.u. per pound. Tests made 
with specimens from 45 charges 
showed an average tensile strength 
of 73,240 pounds per square inch and 
an elongation of 22.1 per cent. 

These furnaces also have been used 
for making special alloy steel, and it 
is claimed that considerably cheaper 
raw materials can be used than in 
the crucible steel process. Up to 90 
per cent of the charge may be hard 
or soft steel scrap with the neces- 
sary addition of pig iron for pro- 
ducing a steel which is as tough and 
elastic as crucible steel, but with the 
ordinary charge, exceeds the latter in 
tensile strength. The furnace is said 
to be operated safely and may be reg- 
ulated closely. 


Number OrderedGoverns 
Type of Pattern 


Question: I have been asked to quote 
an estimate on the cost of making 
castings like the accompanying sketch, 
I shall appreciate your opinion on the 
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best way to make the pattern and the 
mold. I am not familiar with light 
thin work of this character. 


Answer: The best type of pattern 
for the casting shown in the’ sketch, 
will depend on the number of cast- 
ings ordered. For a limited number 
a well constructed wood pattern will 
yield satisfactory service. For a large 
number, or if the pattern is to be 
mounted on a machine, a metal pat- 
tern will prove most economical. In 
addition to the usual nails and glue 
it is advisable to use any one of 
several types of corner joints practiced 
in the wood working industry. A 
simple check joint will serve satis- 
forctorily, while a dovetail joint will 
lend additional security. A lap joint 
on the corners of the web strips will 
add to the strength of the pattern. 
Four rapping plates, two on each side 
on the upper side of the web, will 
furnish a means for rapping and 
drawing the pattern. As an alterntive 
measure the draw plates may be at- 
tached to the inside of the web. A 
hole bored through the wood above 
each one will permit the entry of the 
draw screw. In this instance the 
plates are not used for rapping plates, 
The pattern is rapped on three stop- 
off pieces that are used to bind the 
side members together and to pre- 
vent them from warping. Tail prints 
are attached to the outside of the 
pattern and a corebox is 
provided to save the time usually em- 
plyed in stopping off pieces of stock 
core. The pattern is placed on a good 
flat board in the position shown in 
the sketch and the drag is rolled 
over. If the mold is rammed by 
hand a single pattern will serve for 
both cope and drag. If a machine is 
employed a separate plate will be 
required to form the machining strips 
on the cope side. 


special 
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British Foundrymen To 
Hold Meeting 


A- program of 11 papers has been 
arranged for presentation at the an- 
nual meeting of the Institute of Brit- 
ish Foundrymen which will be held 
in Sheffield from July 5 to 8. The 
titles of the papers amd their Au- 
thors are as follows: 

Importance of Air Control in Ef- 
ficient Cupola Practice, by P. H. 
Wilson; the Properties of Coke Af- 
fecting Cupola Melting of Steel, by 
J. T. MacKenzie (American Exchange 
paper); the Influence of Chromium 
and Nickel on High Quality and Heat 
Treated Cast Iron, by Professor 
Piwowarsky; High Test Cast Iron, 
by F. M. Robbins; the Influence of 
Chromium and Nickel on British and 
American Cast Irons, by T. H. Tur- 
ner and A. B. Everest; the Strength 
of Cast Iron, by J. E. Fletcher; the 
Manufacture of a Large Steel Cast- 
ing, by F. A. Melmoth and T. Brown; 
Strains in Nonferrous Castings, by 
Dr. Desch; Malleable Cast Iron, by 
E. R. T. Taylor; French exchange 
paper, by M. Audo; Belgian exchange 
paper. 

The first two papers will be dis- 
cussed together. Papers three to six 
also will be discussed together. The 
presidential address will be delivered 
by J. T. Goowin. 


Builds Big Transformers 


The General Electric Co., Schenec- 
tady, N. Y., is building in its Erie, 
Pa. shops three of the largest ca- 
pacity transformers ever built for 
use in connection with electric steel 
melting furnaces. These transformers 
will operate on a 22,000-volt, 3-phase, 
60-cycle circuit and have a continu- 
ous rating of 7500 kilovolt amperes. 
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in Steel 


Reduction of Defects 


Castings 


Requires Co-operation 


By R. S. Munson 


EFECTS in steel castings con- 
[ siceres in this paper are not 

only those serious enough to 
cause scrapping of the casting, but 
also minor defects which can be 
repaired satisfactorily, though at an 
added cost. This problem of defects is 
an ever-present one with each steel 
foundryman, and together with cost 
and deliveries, both of which it affects 
vitally, are the daily bane of his 
existence. 

Theoretically, if one perfect casting 
can be made from a pattern it should 
be possible to make any number of 
perfect castings from the same pat- 
tern. How difficult to achievement this 
is, is borne out by the daily experience 
of any steel foundry. Castings made 
from the one pattern by the same 
molder at the same time, and poured 
from the same heat, will show varying 
individual defects often hard for the 
foundryman to explain. 

A few years ago an 
Michael R. Burns appeared 
FouNDRY, entitled “Fifty Causes of 
Defects in the Foundry.” In this 
paper the author enumerated in de- 
tail fifty causes of defects. He stated 
further that, in view of the almost 
innumerable possibilities of defects in 
a casting, the wonder is not that 
there are so many defective castings, 
but rather that the percentage of good 
‘astings is as high as it is. 


article by 
in THE 


Remedies May 


It is not the purpose of this paper 
o enumerate all the defects which 
lo or may occur to steel castings in 
he foundry, nor to attempt to offer 
emedies for each individual defect, 
for these remedies may differ as much, 
ecording to the individual judgment 
f different foundrymen, as the de- 
ects themselves. 

For example, a shrinkage crack in 

casting may be remedied by the 
langing size or location of heads, 
sing brackets or cracking strips or 

v the use of inside or outside chills, 
ny one of which may solve the 
rouble. The method used depends 


Differ 


ntirely on the judgment of the found- 
, foreman. 
Speaking generally, 


however, the 





causes of defects in steel castings in 
the foundry can be placed under three 
main heads: 

1. Design and pattern equipment. 


2. Molding and core shop methods. 
38. Melting and pouring conditions. 


These causes are mentioned in their 
sequence in the cycle of operations, 
and will be considered in that order. 

In the matter of design, especially 
in the jobbing foundry, the steel 
foundryman is often the unwilling 
and unhappy victim, since most of 
the castings he makes are designed 
by his customers, and in many cases 
the engineer in his effort to limit 
weight or decrease assembly costs 
designs a casting not consistent with 
good steel foundry practice. Most 
steel foundrymen could cite instances 
trom their own experience where, after 
suffering heavy losses in the foundry 
from castings of this character, they 
have made changes in the original 
design, in order to conform to good 
steel foundry practice, by which they 
have been able to produce satisfactory 
castings without great loss from de- 
fects. This of course, does not apply 
te experimental work, where the 
customer is trying to develop a 
design with the assistance of the 
foundry, but rather to the regular 
run of work which the steel foundry 
concerned has taken at a fixed price 
and on which they expect to make a 
profit. Nor does it apply to the 
foundry making specialties of their 
own design where the engineer has 
taken steel foundry problems _ into 
consideration. 

In order to reduce the defects from 
this cause the steel foundry should in- 
sist that its customer’s engineers con- 
sult with them as to castings of new 
or intricate design. By doing this it 
is possible to work out the problems 
beforehand satisfactorily and save 
losses to the foundry and vexatious 
delays to the customers. 

A somewhat similar condition pre- 
vails with pattern equipment, as in 
most cases this, too, is supplied by 
the customer without consultation with 
the foundry concerned as to the most 
suitable method of construction. A 
solid pattern may be supplied when 
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Points the Way 


O NE foundryman has stated 
that in view of the almost 
innumerable possibilities of de- 
fects in a casting, the wonder is 


not that there are so many de- 
fective castings, but rather that 
the percentage of good castings is 
as high as it is. Poorly designed 
patterns, improper heading and 
gating, warped flasks and unsuit- 
able sand all help to produce de- 
fective castings and raise found- 
ry costs. In this article, which is 
abstracted from a paper presented 


at the convention of the Amer- 


ican Foundrymen’s association 
held in Detroit, the author 
points the way to obtain bet- 


ter results in the steel foundry. 
Mr. Munson is vice president of 
the Atlantic Steel Castings Co., 
Chester, Pa. 











a split pattern would be preferable, 
or the split pattern supplied may 
be parted wrongly. Core boxes may 
be supplied when it would be better 
for the pattern to leave its own cores, 
or the reverse may be the case. Blue- 
prints may not be supplied so pat- 
terns can be checked for shrinkage, 
nor are patterns marked to 
show finish. 

The physical condition of the pat- 
terns may be such that they will 
not last for the order, and so cause 
defective castings. This question has 
been treated very ably in detail by 
W. J. Gilmore in a paper entitled 
“Pattern Expense from the Jobbing 
Foundry Point of View,” presented 
before the Steel Founders’ Society of 
America in July, 1926. In_ this 
paper the author showed clearly and 
definitely the losses to the steel found- 
ry from poor pattern equipment fur- 
nished by customers and accepted by 
the foundry. 


always 


Standard 


If all customers could be convinced 
of the advantages to themselves, as 
well as to the steel foundries, of con- 
structing their patterns in accordance 
with the standard method sponsored 
by the American Foundrymen’s asso- 
ciation, the Steel Founders’ Society 
of America and other foundry organ- 
izations, many of the difficulties men- 
tioned would be overcome. To accom- 
plish this it is necessary for the 
foundries to co-operate whole-hearted- 
ly in educating customers along these 
lines. 

Too often in anxiety to secure 
an order the question of design and 


Recommends Patterns 











proper pattern equipment will be over- 
looked and the foundry securing this 
order finds itself facing the problem 
of producing castings of impracticable 
design from poor pattern equipment 
without sustaining severe losses from 
defects due to either or both of these 
causes. 

When a pattern of proper design 
and construction is ready for produc- 
tion the first problem of the foundry 
and core shop foremen in securing a 
satisfactory casting is that of proper 
heading and gating. This calls for 
their best judgment, as from this 
point on each casting becomes an in- 
dividual problem and any mistakes 
in heading and gating will cause 
similar defects in each casting, in 
addition to whatever individual defects 
they may fall heir. 

If heads are too small shrinkage 
will develop, if too large metal is 
wasted and the large head may crack 
the casting. If not properly gated, 
scabby, misrun or cracked castings 
may result. As this is so much a 
matter of individual judgment on the 
part of the foreman, and, as his judg- 
ment is based largely on his previous 
experiences with castings of similar 
design, it would seem advisable to 
help him by keeping a careful record 
ef previous methods, both satisfactory 
and unsatisfactory, rather than forc- 
ing him to rely entirely on his own 
memory. With the benefit of this 
previous experience definitely placed 
before him he is in much _ better 
position to avoid defects in the cast- 
ings arising from mistakes. 

It seems unnecessary to mention the 
need for good flask equipment, but 
due to the hard usage to which flasks 
are subjected in a steel foundry, par- 
ticularly those flasks used for dry 
sand, it is not unusual to find flasks 
fn such condition that they are the 
eause of various defects in the cast- 
ings. Warped flasks with bad joints 
and poor pinholes may be seen in 
daily use, resulting in shifted, crushed 
or heavily finned castings. 

With proper pattern equipment to 
place in suitable flasks, the next prob- 
lem for the foremen is that of a 
proper molding and core sand. Each 
steel foundry, no doubt, uses the most 


suitable sands and clays for their 
class of work which are obtainable 
in their particular locality. It is es- 
sential, however, that this sand be 


conditioned properly both for use in 
molds and cores, with particular ref- 
erence to the character of the cast- 
ings to be made. Which is the best 
sand or combination of sands to be 
used, can be decided only by results 
obtained. Once this is determined the 
sand should be kept to these stand- 
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ards, not only from day to day, but 
from hour to hour in order to insure 
the uniformity desired. This can best 
be done by laboratory equipment, 
for the old method of testing by the 
“feel” will cause too wide variations. 


The moisture content, permeability 
and strength of the sand_ should 
carefully be determined. This will 


vary of course, depending on whether 
the sand is used for green sand or 
dry sand molds, also on the size of 
the casting to be made. A green sand 
too wet or too close will cause blowy 
or scabby castings, one too dry, dirty 
castings. A dry sand too wet will 
cause cracked molds in drying, with 
the possibility of dirty castings. A 
sand too strong will make too hard 
a mold, which will crack the casting; 
one too weak will result in crushed 
or dirty castings. 

In dry sand work burned molds or 
molds not thoroughly dried also will 
cause some of the defects mentioned. 
Considering the great number of de- 
fects in steel castings, which are trace- 
able directly to poor sand conditions, it 
is evident that a great deal can be done 
in the way of improvement of con- 
ditions along these lines. 


While the sand committees of the 
American Foundrymen’s association 
have done valuable work in sand 
investigation, it would be possible for 
individual foundries in adjoining lo- 
calities using the same source of sup- 
ply to extend this work with great 
practical benefit to themselves. By 
co-operating more closely in determin- 
ing the best sands available, and 
also the best methods of conditioning 
them they should be able to materially 
reduce defects from sand conditions. 
It would seem that there are great 
possibilities for further research. 


Proper Methods in Molding 


With the use of the best equipment 
and raw materials the foundry fore- 
man and core shop foreman. still 
face the task of properly making 
molds and cores so that when closed 
and poured the resulting castings 
will be satisfactory. This largely 
becomes a problem of workmanship, 
such as proper ramming, nailing and 
venting of molds and cores. As each 
casting is individual so is each work- 
man, and the individual casting tends 
to reflect the efforts which the in- 
dividual workman puts into it. 


In spite of the prevalence of ma- 
chine production, there is still a great 
need for skilled workmen. In every 
shop there are always certain out- 
standing workmen whose product is 
superior to that of their fellow work- 
men, as shown by the small num- 
ber of defective castings coming from 
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their floor. And perhaps the de- 
fective castings in a steel foundry re- 
flect more accurately than is thought 
the character of the personnel of that 
foundry. If this be true all efforts 
along the line of improving the char- 
acter of the personnel would be amply 
repaid. A good example of what 
can be accomplished along these lines 
is illustrated by the results obtained 
by the Milwaukee group of steel 
foundries with their apprentice sys- 
tem. 

There is no doubt that this group of 
foundries is benefiting and will fur- 
ther benefit from their efforts in 
properly training young men for the 
foundry trades. This subject, which 
only can be touched upon in this 
paper, is a great problem in itself, 
and we are at present only concerned 
in its effect on eliminating defects 
in steel castings. Any improvement 
in personnel, however, brought about 
will be reflected in a smaller number 
of defective castings. 

The actual making of steel in the 
foundry probably has received closer 
attention from technically trained men 
than has either the pattern shop or 
the foundry proper. Nearly every 
steel foundry has its own physical 
and chemical laboratory with a chem- 
ist or metallurgist in charge. Most 
of his time has been given to the 
metal end of the industry, which 
probably justifies the assumption that 
from a _ scientific standpoint it is 
ahead of the other operations. Yet 
in spite of this many defects in steel 
castings are directly traceable to the 
melting and pouring of the metal. 
Wild heats are not unheard of nor are 
all heats properly made otherwise. 
The pouring temperature of the metal 
may not be correct for the castings 
to be poured. If too hot, castings 
of certain designs may crack or the 
sand burn in badly. If too cold, 
misrun or dirty castings result. 


Other defects may arise from im- 
proper pouring on the part of the 
ladlemen, such as strained molds from 
too rapid pouring, or misrun cast- 
ings from too slow pouring. The 
melter and ladlemen should be _ in- 
formed as to the nature of the cast- 
ings in the molds to be poured so 
that metal is tapped at the proper tem- 
perature and poured into the mold 
with due regard to its individual 
characteristics. 

It is the proper combination of al 
the conditions affecting patterns, molds 
and metal that makes possible cast 
ings free from defects. Failure ir 
any one of them will cause defects 
of varying degree. The number and 
extent of these defects often means 


(Concluded on Page 232) 





























































a ivantages 


ontrol Aluminum Temperature 


Detailed Description Is Presented of Several Types of Quick Reading Pyrometers, 






Also Hints on Prolonging the Life of the Working Ends of These Instruments 


OR continuous use in melting 
pots or furnaces a thermocouple 
protected by an outer tube is 
satisfactory, for although considerable 
time is required for the protection 
tube and the thermocouple to reach 
temperature equilibrium and correctly 
indicate the temperature of the molten 
metal, once heated up, the couple fol- 
lows the temperature of the molten 
metal with little lag and the outer 
protection tube reduces the frequency 
of thermocouple replacements. Such 
an arrangement would not be satis- 
factory for intermittent use in pots 
or furnaces or for measuring the tem- 
perature of the metal in pouring 
ladles because of the long time re- 
quired for the couple to attain the 
temperature of the molten metal. A 
much quicker reading couple is re- 
quired for this purpose, in fact, a cou- 
ple used for taking the temperature 
of the metal in a pouring ladle should 
be capable of indicating the true tem- 
perature in a fractional part of a 
minute, say 10 or 15 seconds. 
Fortunately, thermocouples can be 
made up or purchased which are ca- 
pable of accurately measuring the 
temperature of molten aluminum 
quickly. One manufacturer of pyrom- 
eters furnishes a couple made up of 
relatively fine wire in a holder con- 
sisting of a metal tube with a maga- 
zine handle. A considerable length of 
each element of the couple is wound 
on spools in the magazine and extends 
through and beyond the tube a few 
nches; these wires are twisted to- 
gether at the ends and when used the 
twisted ends are inserted in the 
molten aluminum to a depth of a few 
Beyond the end of the tube 
these wires are not insulated and 
therefore it is a simple matter to cut 
ff the ends whenever necessary, draw 
out a few more inches, twist the ends 
ready for another 


inches. 


together and be 


measurement. 
Wires Are Oxidized 


Theoretically, there are several dis- 
to this type of construc- 
mn: First the wires being uninsulated 
yond the end of the tube are sub- 
‘'t to attack for the full depth to 


hich they are immersed in the molten 


iminum and unless the wires are 
ficiently oxidized to be completely 
vered with an insulating layer of 
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oxide or scale the real hot junction 
will be at the surface of the alu- 
minum and not at the twisted ends. 
This means that the surface temper- 
ature is being measured. When the 
couple is withdrawn, more or less 
metal will cling to the two wire ele- 
ments of the couple and the next time 
the couple is used it should be im- 
mersed to at least the same depth or 
the aluminum adhering to the wires 
may cause a short circuit above the 
surface of the metal and cause a low 
reading of the instrument. However, 
this couple, if properly used, should 
prove quite satisfactory, for even if 





Details Types 


N THIS the second section of 

the paper of Mr. Marsh, pre- 
sented at the Detroit 
of the American Foundrymen’s 
association, the author 
description 


convention 


gives a 
of the va- 
rious types of pyrometers that 
have been found successful in 
aluminum foundry practice. Close 
control of melting and pouring 
temperature 
cessful aluminum casting. 


complete 


is essential in suc- 











it does measure the temperature of 
the surface of the metal there should 
be little difference between the tem- 
perature at the surface and at a 
point below the surface in a recently 
filled ladle. The couple made of fine 
wire, has little heat capacity and 
should give a quick reading. 

Another quick reading couple used 
extensively by one company operat- 
ing several foundries consists of a 
chromel-alumel couple insulated with 
asbestos to within about %-inch of 
the ends of the wires, which are not 
even twisted together. 

No. 8 Brown & Sharpe gage chro- 
mel-alumel wire used and the in- 
sulation that type of peculiar 
asbestos insulation frequently used 
on auxiliary wire. As far as 
known, no pyrometer manufacturer 
carries chromel-alumel wire in _ this 
size and with this type of insulation 
in stock, so it always has been nec- 
essary to purchase the wire and have 
it specially insulated. We believe that 
the peculiar character of this insula- 
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is 


is 


lead 






tion is in a large part responsible for 
the satisfactory service which these 
couples have given. When heated, the 
wax on the asbestos burns off, but the 
remaining asbestos is tough and seems 
to stand up better than asbestos cord 
wrapped or woven around the 
ments. 


ele- 


Asbestos Insulation 


The junction between the two ele- 
ments of the couple is formed by the 
molten aluminum and a steady read- 
ing is obtained a few seconds after 
the couple has been immersed in the 
molten metal. The insula- 
tion eliminates any possibility of short 
circuits at the surface of the metal 
so that the temperature is measured 
as far below the surface as the couple 
is immersed. To hold the two ele- 
ments togther short lengths, about %- 
inch, are cut from a piece of seam- 
less steel tubing, flattened slightly, 
slipped over the two wires and then 
formed like a figure 8 around the two 
wires. These rings are spaced 8 or 
10 inches apart and hold the two wires 
together satisfactorily. The leads 
may be soldered directly to the couple 
or a thermocouple connector 
factured for that purpose 
used. 


asbestos 


manu- 
may be 


In use, the chromel-alumel elements 
are dissolved gradually away and the 
asbestos insulation gradually breaks 
away, but the elements and the in- 
sulation wear at about the same rate 
and it has been found 
used to take readings 
six minutes for 9 hours a day 
quire to be cut back an inch or 
two only once every three days. This 
open junction type of couple, although 
quite contrary to the ordinary con- 
ception of a thermocouple, is quite as 
accurate when used in molten alu- 
minum as one with a welded hot junc- 
tion. It is not necessary to remove 
any aluminum clinging to the wires 
when they are withdrawn nor is it 
essential that they be immersed to the 
full length of the adhering aluminum 
the next time they are used as long 
as the asbestos insulation extends 2 
or 3 inches below the surface of the 
metal. These couples generally are 
made up about 36 inches long and can 
be used until they are not more than 
12 inches or less. 

With either of these quick reading 


that couples 
every five or 


re- 
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FIG. 2-—-CAST IRON 
couples, the temperature of each and 
every ladle of metal deter- 
mined quickly and accurately and 
there should be no reason for any alu- 
minum casting being poured at other 
than the best 

It is an extremely simple matter to 
check or either of these 
quick reading couples or a couple pro- 
tected with an outer sheath by leav- 
ing the couple in the metal while it 
cools down to the freezing point, read- 
ings being taken every half minute or 


can be 


pouring temperature. 


calibrate 





PYROMETER 


TUBE AND HOLDER 


In such a_ procedure 


decrease as 


minute. the 
readings gradually the 
temperature of the metal drops until 
the freezing point is reached and then 
remains practically 
constant until all the metal, or at 
least that in the immediate vicinity 
of the couple, is frozen. The time tem- 
reading 


the temperature 


perature curve for a quick 
couple in molten aluminum will show 
a sharp change in direction when the 
freezing but the 


same curve for a couple in a protec- 


point is reached, 
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tion tube may show a less abrupt 
change in direction due to the lag in 
temperature change introduced by the 
heavy walled protection tube. 

Given the temperature at which the 
metal freezes and the reading of the 
pyrometer when freezing is taking 
place, as shown by the reading of the 
pyrometer remaining constant or prac- 
tically so over an appreciable length 
of time, the correction to the pyro- 
meter is the difference between the 
two. For example, if the freezing 
temperature of the metal is 1160 
degrees Fahr. and the pyrometer reads 
1155 degrees Fahr., then the cor- 
rection to the pyrometer reading would 
5 degrees Fahr. If the couple 
is not left in the metal until it has 
frozen solid it can be withdrawn 
ily and the mushy metal in the cru- 
cible or ladle dumped out before it has 
The metal on the thermocouple 
melted off in a ladle of hot 


be + 


eas- 


set. 
can be 
metal. 

Most alloys of aluminum cannot be 
employed satisfactorily for the cali- 
bration of pyrometers by the freezing 
point method because the thermal ar- 
rests are not large enough or sharply 
enough defined to clearly register on 
the usual shop pyrometer. However, 
there alloys which 
ence has shown to be suitable for ecali- 
bration of plant pyrometers by the 
point method and two of 
these are given in Table I. 

A ladle of 
metal 
purpose 


are some experl- 


freezing 


miscellaneous 
should 


unless 


scrap or 


secondary not be used 
for this its 
characteristics determined 
carefully by previous tests with stand- 


equipment of known 


freezing 
have been 
ard pyrometric 
accuracy. 
Every pyrometer installation should 
be checked and calibrated periodically 
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to make sure that it is reading cor- 
rectly, for there is not a pyrometer 
on the market nor can one be made 
that is absolutely infallible. The 
temperature E. M. F. characteristics 
of the thermocouples may change af- 
ter being in use, loose connections not 
visible to a casual observation or even 
inspection may develop, the zero set- 
ting of the galvanometer may shift 
or be changed either accidentally or 
maliciously—in fact, there are many 
things which may occur to cause a 
pyrometer to. read incorrectly. 





In an aluminum foundry it is a 
simple matter to calibrate a pyrom- 
eter by the freezing point method, and 
although the instrument will be used 
at a temperature 200 or 300 degrees 
Fahr. higher than the temperature at 
which it can be readily calibrated by 
the above method, it is fairly safe to 
assume that if it reads correctly at 
the freezing point of one of the alu- 
minum alloys it also will read cor- 
rectly at a temperature 250 degrees 
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fore, the question of which type of in- 
strument to use depends largely on 


the cost of the complete installa- 
tion. 
Automatic temperature controllers 


on core ovens should provide for the 








Aluminum Alloys Suitable for Calibration of 
Plant Pyrometers 


Approximate 








Composition by Per Cent Total Alloy freezing 
Cu Si Zn Fe Mg Mn impurities No point 
7.0-8.5 0.2m 17 12 1,160° F 
0.15m 12.0-13.0 0.2m 0.8m I 0.7n 47 1,.071° F 
m maximum 
Fahr. higher. However, if there is most uniform baking that can be ob- 
an appreciable error, say 10 to 20 tained and should be well worth while 
legrees Fahr., at the freezing point of in many instances. 
aluminum, the error at a temperature In the melting room of one of our 
of 250 degrees higher may be greater foundries there are 24 tilting pot fur- 
r less, depending on the type of cou- naces of 400 pounds capacity and 9 
ple and the cause of the discrepancy. stationary furnaces of 300 or 400 


Recording Pyrometers Valuable 


For melting pots or furnaces an 
ndicating pyrometer serves, but by 
idding a recording pyrometer, a re- 


liable record of the exact operation of 
the furnaces can obtained, which 
n some cases is desirable. 

For ovens, either 
r recording thermoelectric 
industrial 


be 


indicating 
pyrom- 
thermometers, in- 
licating or recording, may be used. 
With core ovens where the rate of 
aking affects the quality of the cores 
is more need of recording in- 
truments than with melting furnaces. 
\ single record recording thermometer 
osts less than a single record ther- 
10electric pyrometer and _ properly 
nstalled should be just as satisfac- 


core 


or 


ters 


here 


ry, but if several temperatures are 
0 be recorded, a multiple record py- 
ometer may be cheaper, and there- 


pounds capacity used for melting alu- 
minum for sand castings. 
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board switches 


brick 


switches and signal 
are located inside a enclosure, 
while the signal are outside, 
above the pyrometer booth. The sig- 
nal boards consist of a series of num- 
bers on glass, corresponding to the 
furnace numbers, with behind 
each number. On the signal switch 
board in the booth there a switch 
for the lamp behind each number, 
by which the pyrometer man can illu- 
minate each number as desired. There 
is also a whistle cord in the pyrom- 
eter booth by which a whistle can be 
blown as an auxiliary signal. 


boards 


lamps 


is 


Description of Station 


Fig. 2 shows a dimensioned draw- 
ing of a cast iron pyrometer tube 
and the holder for the tube. The sup- 
porting cable or chain is attached te 
the holder by two machine screws 
inserted in the drilled and tapped holes 
in the end of the holder. The tube is 
securely held but can be removed eas- 
ily whenever necessary. 


Fig. 4 shows the exterior of the 
station, a small portion of the in- 
terior and one of the signal boards. 


The numbers were all illuminated sim- 
ply to make them visible in the photo- 
graph. 

three 


Fig. 3 shows the selector 


switches mounted on the vertical panel 


at the back of the desk and the indi- 
cating pyrometer above. In this pic- 
ture the glass dome which protects 
the instrument from dust and fumes 
was removed while the picture was 
being taken. To the left of the selec- 
tor switches can be seen the signal 


board switches by which the numerals 


on illuminated. 


the signal boards are 
As soon as the complete charge in 
the cast pot melted 
down, the thermocouple and _ sheath 
are lowered into the molten metal, by 
the furnace tender, to a depth of im- 


iron has been 





















Each tilting furnace is equipped mersion of about 12 inches. The py- 
with one thermocouple suspended by rometer man observes the tempera- 
a counterweighted cable or chain. ture of the metal in each pot every 
When not in actual use it hangs above few minutes and as each charge 
the furnace. The couple consists of reaches the proper temperature, he 
Sey. 

ee eT oe === a 

= “, 

ood TH 7 














FIG. 6 


No. 8 Brown & Sharpe gage chromel- 
alumel elements, insulated, 
and is connected to an indicating py- 
rometer by auxiliary lead wire and 
selector switch. The couple is pro- 
tected by a cast iron sheath, supported 
by a holder attached to the cable. The 
couple simply rests in the sheath with 
the hot junction at the bottom. 

The indicating pyrometer, selector 


asbestos 





QUICK READING THERMOCOUPLE AND CONNECTOR 


illuminates the corresponding num- 
ber for that furnace on the signal 
board. The furnace operator then ad- 
justs the burner on that pot to hold 
the temperature constant, extinguish- 
ing the burner and relighting it later, 
if necessary, until the metal is poured. 

If, by any chance, the furnace op- 
erator fails to observe the signal or 
observing it, fails to act accordingly, 
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the pyrometer man blows one blast 
on the whistle, which reminds him to 
observe the signal lights for his bank 
of furnaces. Just before a furnace 
is emptied, the time and the tem- 
perature of the metal are taken and 
recorded by the central station pyrom- 
eter man and the couple is then pulled 
up out of the way. 

At the end of the day, the cast iron 
thermocouple sheaths are cleaned care- 
fully to remove any clinging alu- 
minum or loose protective coating and 
then recoated. The suspension cable 
is long enough to enable the operator 
to lower the sheath to a _ position 
where it can be handled easily for 
cleaning and coating without actually 
removing it from the holder. The 
protective coating is put on with a 
whitewash brush while the sheath is 
still warm, but below the boiling 
point of water; it consists of whiting 
(French chalk or calcium carbonate) 
mixed with enough water to give a 
rather thick, although still quite fluid, 
wash. Whiting is used in making 
up the wash in place of the lime (cal- 
cium hydrate) previously mentioned, 
because it is believed there is a tend- 
ency for the whiting wash to adhere 
to the tube more satisfactorily. It 
might also be mentioned that each 
cast iron pot is scraped out and re- 
coated with the same wash each day 
in practically the same manner as the 
sheaths. 


Protective Coating 


Properly coated each day, these 
cast iron sheaths last from 6 to 8 
months; the ultimate failure usually 
is caused by oxidation of the iron. 
The protective layer of whiting pre- 
vents the aluminium from coming in 
contact with the cast iron and there- 
fore prevents any alloying or solvent 
action on the tube. 

Tests made by the writer of many 
different heat-resisting alloys have 
failed to disclose a single one which 
would resist satisfactorily the alloy- 
ing action of molten aluminum and 
since a cast iron tube coated with 
lime or whiting can be used each day 
for 6 or 8 months, they are more 
economical than an alloy tube, which 
also would have to be coated in the 
same manner if it were to last for a 
reasonable length of time. 

The metal in the tilting pot fur- 
maces is poured into 100 pound pour- 
ing crucibles which then are taken 
into the floor casting room on buggies. 
Before a crucible of metal can be tak- 
en to a mold it must be checked at 
the pouring sation by an _ inspector. 
At each pouring station in the floor 
casting room there are two quick 
reading thermocouples connected to an 
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indicating pyrometer by auxiliary lead 
wires and a two-point selector switch. 

Fig. 5 shows the indicating pyrom- 
eter and selector switch mounted on 
the building column and the two 
quick reading thermocouples suspend- 
ed from chains attached to a _ short 
length of %-inch conduit anchored in 
a close-wound spiral steel spring. The 
spring provides flexibility and en- 
ables the operator to pull the couple 
down into the metal. While the tem- 
peratures are being taken, the cru- 
cible of metal stands on the pedes- 
tals beneath the couples. To show the 
essential features of this photograph, 
the background was blocked off. 

Fig. 6 shows a new couple all ready 
to be connected to the lead wires. The 
steel bands, made of short length of 
seamless steel tubing, which hold the 

















FIG. 7—BENCH POURING STATION 


two elements of the couple together, 
can be distinguished in the picture. 

If the inspector finds that the tem- 
perature of the metal is too high for 
the particular mold for which it is 
intended, it is allowed to cool nat- 
urally or by the addition of clean 
solid pieces of the same alloy. No 
light or dirty scrap is used for cool- 
ing a ladle of metal, because such ma- 
terial is a source of much trouble 
in causing the formation of inclusions 
and porosity in the castings. 

For each ladle of metal passing 
through the pouring station, the in- 
spector records the temperature of the 
metal as received from the furnace, 
the furnace number, the time it was 
received, the time and temperature at 
which it was sent to the mold, and the 
number of the job on which the metal 
is to be used. 

From the pouring station and cen- 
tral pyrometer station records, the his- 
tory of all the metal used for any 
job can be traced back. from the 








mold to the composition sheet in the 
melting room, and it can be ascer- 
tained readily whether a _ defective 
casting was caused by improper tem- 
perature conditions. 

As shown in Fig. 6, the pyrometer 
at the pouring station consists of an 
indicator connected to two quick read- 
ing couples of No. 8 Brown & Sharpe 
gage chromel-alumel wire, asbestos in- 
sulated and made up with an open 
hot junction as previously described. 
Every three days, the hot junction 
ends are cut back about 3 inches to 
keep the couple in good condition, for 
although the asbestos insulation 
wears off at about the same rate 
as the wires are consumed, it may be- 
come frayed further back and con- 
stitute a potential source of trouble. 

There are three pouring stations 
serving a casting floor about 100 x 
240 feet. The pyrometers at these 
stations are calibrated each morning 
by the freezing point method. Auxil- 
iary cold junction couples buried to a 
depth of about 15 feet maintain a con- 
stant cold junction temerature. 


Bench Molding Procedure 


For the major portion of the bench 
work a slightly different procedure is 
followed. The pouring crew take the 
metal directly from the stationary 
furnaces with hand ladles in which it 
is carried to the pouring station in 
small buggies where the temperature 
of the metal is taken with a quick 
reading thermocouple. If the metal 
is too hot, it is allowed to cool nat- 
urally or by the immersion of iron 
chills which are well limed. 

Fig. 7 shows two indicating pyrom- 
eters and the quick reading couples 
connected to them. The iron chills 
and skimming ladles can be seen be- 
low the indicators and in the fore- 
ground is one of the small buggies 
and a ladle of metal. At this station, 
the quick reading couples are suspend- 
ed by counterweighted chains. The 
pouring ladles for the bench work are 
small and the heat losses between the 
pouring station and some parts of the 
bench room are appreciable so that 
allowance is made for the drop in tem- 
perature between the pouring station 
and the bench. 

The core ovens in this foundry are 
oil fired and each one is equipped with 
a thermocouple connected to an indi- 
cating pyrometer by auxiliary lead 
wire and a selector switch. With the 
aid of this pyrometer the ovens can 
be operated according to any prede- 
termined schedule and baking condi- 
tions can be duplicated from day to 
day. 

In the heat treating department 


(Concluded on Page 232) 
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Fig. 


1—The Large Conveyor Handles Molds on 














Tron Shod Roller Trays 


Mold and Sand Handling System 


FTER more than a year in con- 
A tinuous operation the American 
Radiator Co. has had the op- 
portunity to prove the worth of its 
new sand and mold handling system 
at the Bond plant, Buffalo. 

This system, consisting of one sand 
handling and two power mold con- 
veyors, installed by Link-Belt Co., 
Chicago, has operated this length of 
time without any changes in the origi- 
nal layout and a higher production 
has been attained than originally was 
figured. 

The following table illustrates the 
comparison between the old _ floor 
method and the mechanical opera- 
tion whereby the lifting, carrying out, 
shoveling and back breaking labor 
practically has been eliminated: 

Production of molds per man 

OLD METHOD 
Small Machine Maintenance Cost 


Molding Unit per 1000 Ibs. 
5.75 $1.80 


hour 


Snap Flask 
Unit 
18.25 
MECHANICAL CONVEYORS 
Maintenance Cost 
per 1000 Ibs. 
$1.47 
Snap Flask 
Unit 
30.55 
In addition a 50 per cent saving in 
floor space is reported, while me- 
chanical methods require only 25 per 
cent of flask equipment formerly 
ised. Possibility is offered for run- 
ning two, or even three shifts a day 
in which case maintenance and in- 


WITH 

Small Machine 

Molding Unit 
9.70 


Attains 
Economies 


By R. J. Heiserman 
( Link-Belt Co 


Chicago) 


vestment costs are greatly reduced. 
Night labor of shakeout sand pre- 
paring men is eliminated and storage 
of rough castings avoided as_ they 
proceed in a continuous flow to and 
through cleaning and machining de- 
partments. 


System Is Complete 


The system, as mentioned, consists 
of one sand-handling unit and two 
power mold conveyors. The latter 
are shown in Fig. 2. The large 
mold conveyor is operated in a hori- 
zontal plane, and travels in a rect- 
angular path 68 feet center line in 
the long direction and 21 feet across. 
A portion of this conveyor is shown 
in Fig. 1. The trays are made of 
sections of gravity roll 21 x 40 inches 
on the bottom of which are attached 
hard white iron wearing shoes which 
T-rail tracks. 

The trays are propelled by a single 
strand of chain, suspended from the 
bottom of trays by special long joint 
pins with cotters. In this way, while 
the chain is propelling the trays, 
the trays are supporting the chains. 
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travel and slide on 


This avoids the use of tracks, guides 
or rollers for the train. The trays 
are spaced every 42 inches and travel 
at a speed of 14 feet per minute 
which gives a resulting capacity of 
200 molds per hour if all trays are 
filled. 

The conveyor is driven at one 
corner by a 10-horsepower motor witb 
a belt drive to a reducer, and thence 
to a vertical shaft through a set 
of cast-steel bevel gears. The take- 
up shaft is located adjacent to the 
drive shaft while at the far end of 
the conveyor are the two plain turn 
shafts. 

All sprockets for the chain are cast 
iron, 81-inch pitch diameter, with a 
circular T-rail track attached to the 
top to carry the inside end of trays 
in going around the corners. 

The molds carried on this conveyor 
measure 16 x 34% and are 7 
inches deep. The molds are made in 
cast-iron and steel flasks on six roll- 
over and six stripper-type molding 
machines provided by the Milwaukee 
Foundry Equipment Co., Milwaukee. 
These are operated by 16 men, in- 
cluding the coresetters the men 
who close the flasks. 

Two short sections of gravity con- 
veyor run on each set of 
molding machines, on which 
the molds are cored, and de- 
livered to the power conveyor while 
the other returns the empty flasks 
to the molding machines from the 
power conveyor. 

After the mold is 


inches 


and 


side of a 
one of 
closed 


clamped, it is 
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pushed from the stationary gravity shakeout grating. Here two men_ side of each pair of molders. One 
conveyor to the gravity roll trays on break open the molds and as they man traveling along the side of the 
the pouring conveyor. This arrange- shake out the two halves the flasks power conveyor takes care of this 
ment makes it unnecessary to lift are placed on a second section of operation. 

the mold in transferring it to the gravity conveyor by which they are 
power conveyor, and as the transfer returned to the power conveyor by 
is made with the power conveyor in a “man at this point. On the side of the foundry oppo 
motion, no time is _ lost. The castings are hooked out by site to the conveyor described is the 


Handling Larger Molds 


The molds, having been placed on a worker, when the cope has been power mold conveyor for handling 
the power conveyor, are conveyed removed and other workers remove the molds that are 12 x 16 inches 
toward the pouring end and two men castings to castings conveyor and to long and from 5 to 8 inches deep, 
pour them as the molds pass across the cleaning department. both of snap and steel flask variety 
the 21-foot end. During the travel Each empty flask and bottom board This conveyor, as shown in Fig. 
from the pouring zone to the shake- next is carried back on the power is similar in construction to 
out end, the molds are cooled, and conveyor to the molding station. As other, with a few exceptions. 
just after they have turned the driv- these pass the molder who is using The path of travel of this 
ing sprocket, they are pushed off that particular flask they are pushed mold is 72 x 11 feet, 6 inches, the 
manually on a_ short section of off of the power conveyor to the trays being hard white iron cast- 
gravity conveyor at one side of the flask storage gravity conveyor along- ings sliding directly on the _ T-rail 


we soo 


Fig. 3—The Molding Conveyors Shown in the Lower Portion of Fig. 2 Take the Smaller Molds, Carried on Flat Trays 
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tracks as illustrated in Fig. 4. These 
tracks are greased once a day and 
judging from the wear resulting from 
the first year of service they should 
last at least four years. The trays 
are spaced 27 inches apart and travel 
at a speed of 20 feet per minute. 
The corner sprockets are 57 inches 
pitch diameter and a 7%-horsepower 
motor furnishes the power. 

Twelve molders working on 12 
squeeze type molding machines place 
the completed molds directly on the 
power conveyor. Just before’ the 
molds turn the corner into the pour- 
ing zone, a man stationed at this 
point places a weight on top of each. 
Two men do the pouring as_ the 
molds pass across the shorter side 
of conveyor, and they accomplish this 
work at the high speed the conveyor 
travels, without the aid of a mov- 
ing pouring platform. The ladles 
used hold about 250 pounds of iron 
and are suspended from an overhead 
track with a chain block. About 5 


seconds are required to pour each 
mold. 

After the molds have turned the 
next sprocket, or corner, and have 


started along the cooling side of the 
conveyor, weights are lifted off man- 
ually and placed on a section of grav- 


ity conveyor which returns them to 
the weight placer on the opposite 
side of the power conveyor. The 


molds having traveled the full length 
of conveyor, are cooled and one man 
picks them up at the shakeout and 
dumps them into a vibrating shake- 
out screen, where the sand and cast- 
ings are separated. The sand drops 
through to the shakeout grating, 
while the castings are discharged over 
the end into a wheelbarrow. Flasks, 
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Fig. 4—Hard Iron Trays Propelled by 
Chain Carry the Smaller Molds as 
Shown in Fig. 3 


bottom boards and bands again are 
placed on the power conveyor trays 
and in this way are returned to the 
molder, who picks off the ones he 
wants as they come to his station. 

A gravity conveyor molding unit 
is placed between the small mold 
conveyor and the wall. This consists 
of a rollover and stripper type ma- 


chine and two lines of gravity roll 
conveyors. The molds’ are _ cored, 
closed, poured, cooled and conveyed 


to the shakeout hopper on one line 
of the gravity conveyor. The second 
line of gravity conveyor is used for 
returning the empty flasks to the 
molding machines and for storage of 
flasks. This unit is for large heavy 
work of a _ miscellaneous character 
that cannot be either one 
of the two-power molding units. 
Sand through the gratings 
at the shakeout hoppers 
then is uniformly by 


made on 


drops 
and 


three 


fed 


feeders on 
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the bottom of these hoppers to a re- 
ciprocating conveyor that is 36 inches 
wide and 87 feet long. A 15-horse- 
power motor drives this machine. The 
reciprocating conveyor gives the sand 
a preliminary mixing and at the same 
time conveys it to the foot of ele- 
vator. 

The elevator has a 37-foot center 
line, and is made up of a 16-inch 
belt with 7 x 14-inch malleable iron 
buckets spaced every 24 inches. A 
5-horsepower motor drives this ele- 
vator. From the elevator the sand 
passes upon a 4 x 5-foot vibrating 
screen, the screen cloth being No. 8 
wire with %-inch mesh. This screen 
is driven by a 5-horsepower motor. 

Directly beneath the _ vibrating 
screen is a collecting hopper with 
a capacity of about 5 to 7 tons of 
sand. This hopper is used to give 
a uniform feed of sand to the tem- 
pering belt. A gate is provided at 
the bottom of the tempering belt 
hopper so that the capacity may be 
regulated on the belt, and as _ the 
sand passes along it is raked, tem- 
pered and raked again before it is 
discharged into the revivifier. 

A magnetic separating belt has 
been installed over the tempering 
belt for drawing out small shot and 
particles of iron that have not been 
caught by the vibrating screen. The 
tempering belt conveyor is 24 inches 


wide and has 21-foot centers. It 
moves at a speed of 100 feet per 
minute. The next machine in cycle 
of operation is the revivifier which 
is driven by a 15-horsepower motor 
which also drives the tempering 
belt. 


The sand discharged from the bot- 


tom of the revivifier is collected on 





Fig. 5—Detail of the Com- 
plete Sand Handling Unit 
with the Tempering and 
Screening Equipment at the 
Left 
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Fig. 6—Roller Runout Conveyors 
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Terminate Directly Over the Sand and 
Castings Apron Conveyor 
floors which are nearby. The second 


the foot end of the first distributing 
belt conveyor, 24 inches wide with 91- 
foot centers and is conveyed to plows 
which plow it off into the molding 
sand hoppers; over the molding ma- 
chines. 

One man tempers the sand at the 
tempering belt and a second operates 
the plows on the first distributing 
belt feeding to the molding sand hop- 
pers. When these hoppers all are 
filled all the plows are raised and 
the sand is discharged over the end 
upon the cross' belt conveyor, 24 
inches wide with 48-foot centers, 
which discharges the second 
distributing belt. 

The second distributing belt 
has a man in attendance for operat- 
ing the plows, and of the 
bins are filled, sand passes over the 
discharge end and either is discharged 
back into the reciprocating conveyor 
or is the hand 


upon 


also 


when all 


used on some of 





distributing belt is 24 inches wide and 
is 73 feet between centers. 





Fig. 8—Detail of the Tempering Belt Shown at the Extreme 





Fig. 7—The Sand and Castings Conveyor Delivers at the End of the System 


and the Sand Enters the Treating Machinery 
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Sand for the small gravity roll 
unit against the wall also is provided 
from the second distributing belt by a 
24-inch belt conveyor. 

The two distributing and one cross 
belt conveyor each are equipped with 
a 5-horsepower motor. The _ short 
conveyor to the auxiliary molding 
unit is equipped with a 3-horsepower 
motor. 

Although there is little sand stor- 
age in this system, no difficulty has 
been experienced due to hot sand, 
and a fine finish is obtained on the 
castings without the use of facing. 
All of the molding sand hoppers 
over the molding machines. are 
equipped with duplex gates, and are 
so located that the sand drops di- 
rectly into the molds. 

Although the sand handling sys- 
tem was designed for handling 60 
tons per hour, it often is called upon 
to handle as much as 70 tons. 


Left of Fig 5 











This sand handling and preparing 
system is made up of the following 
machines; built by the Link-Belt Co 
Shakeout hoppers. 
Reciprocating conveyor. 
Centrifugal discharge elevator. 
Vibrating screen. 
Collecting hopper under vibrating 
screen. 
Tempering belt conveyor. 
Magnetic separator. 
Revivifier. 
First distributing belt conveyor. 


Hoppers over Davenport ma 
chines. 
Cross belt conveyor. 


Second distributing belt conveyor 

Hoppers over snap flask molding 
machines. 

Auxiliary distributing conveyors 

Auxiliary mold hoppers. 


J. C. Reich is manager of the 
Bond Plant. 
Sillimanite bonded with 15 to 20 


per cent fireclay and fired has been 
suggested for making semi-permanent 
molds for iron, steel and other metals 








Program for Visitors 


ENTATIVE plans for the en- 

I tertainment of visitors at the 

convention of American Found- 
rymen’s association in June are be- 
ing prepared by the leaders of various 
foundry organizations in Chicago and 
vicinity. General entertainment fea- 
tures will be handled by a committee 
organized by the Chicago Association 
of Commerce, the organization which 
extended the official invitation to the 
American Foundrymen’s association to 
hold the convention in Chicago. 

The association of commerce re- 
cently asked the heads of various 
foundry organizations and many lead- 
ing foundrymen of the metropolitan 
area to meet and organize a com- 
mittee which will provide for enter- 
taining the visiting foundrymen and 
wives during the week, 
June 6 to 9. 

A committee of the Chicago Found- 
rymen’s club already is at work map- 
ping out a comprehensive plant visi- 
tation program. The members of the 
club have assumed responsibility as 
hosts to the delegates for 
group tours of found- 
ries in the Chicago well as 
for providing facilities visits by 
smaller parties or individuals. 

Among the plants for which con- 
sent already has been obtained for 
visits are the Deering works of the 
International Harvester the Chi- 
cago Hardware Foundry Co., the IIli- 
nois Malleable Iron Co., the Hubbard 
Steel Foundry Co., East Chicago, Ind., 
ind the Whiting Corp., Harvey, III. 

Albert N. Wallin, of S. Obermayer 
Co., secretary of the Chicago club, is 
conferring with the managements of 
about 50 plants in the Chicago dis- 
trict to obtain consent for contem- 
plated visits of guests during con- 
vention week. The names of the 
foundries were selected by the com- 


convention 


visiting 
inspection to 
area as 
for 


Co.: 


mittee of the Chicago club. A list of 
the foundries and other plants availa- 
ble for visitation will be furnished 
to visitors at convention headquarters. 
A booth will be maintained at the 
Edgewater Beach hotel, at which 
will be members of the committee of 
the Chicago Foundrymen’s club to 
direct those who plan to make visits 
and to supply information concern- 
ing the plants listed in the booklet 
for visitation. When group tours of 
inspection are to be busses 
will be furnished. 


made, 


Plan Regular Routes 


The committee of the Chicago club 
has been subdivided into three groups 
of three each, one to have charge of 
plant visitation on the north side and 
northwestern suburbs of Chicago, an- 


other for the west side and western 
suburban territory and the third for 
the south side and points just south, 
southeast and southwest of Chicago. 
The three who are serving on the 
north side subdivision of the commit- 
tee are J. H. Hopp, Hopp-Patterson 
Co.; G. Olsen, Illinois Malleable Iron 
Co., and Rogers A. Fiske, of the Jron 
Those who are in charge of 
west side plant visitation are John 
Marr, Nugent Steel Casting Co., R. 
T. Martin, International Harvester 
Co., McCormick works, and A. V. 
Magnuson. The south plant 
Visitation committee members are R. 
W. Freeland, Hubbard Steel Foundsy 
Co., G. P. Fisher, Whiting Corp., and 
E. W. Smith, Crane Co. H. S. Vroo- 
man, of the H. S. Vrooman Co., is 
chairman of the committee. Other 
members are George H. Rolinson, 
American Brake Shoe & Foundry Co., 
president of the Chicago Foundry- 
men’s club, and the secretary, A. N. 
Wallin. Each member of the com- 
mittee is empowered to appoint sub- 
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Age. 


side 


These are being named. 
feature of the week’s 
entertainment will be a _ boat ride 
along the shore of Lake Michigan 
Thursday afternoon, June 9. A _ spe- 
cial luncheon is being planned for 
Thursday noon at the large munici- 
pal pier, which may be reached from 
any point in the loop in 15 minutes 
by taxi. After the luncheon, the 
foundrymen and ladies will board the 
boat for the beautiful lake trip . The 
foundrymen will have an opportunity 
of seeing the famous north shore, the 
beautiful skyscrapers along the lake 
front loop and the center of the iron 
and steel industry along the south. 
On Monday the ladies will register 
in the Edgewater Beach hotel and 
will have the remainder of the day for 
shopping. On Tuesday morning at 
10 they will be taken for a ride 
through the section north of the 
hotel and will Evanston and 
Northwestern university. The party 
will return to the hotel for luncheon 
and in the afternoon a theater party 
is being planned at one of the up- 
town theaters. On Wednesday morn- 
ing at ten the visiting ladies will be 
taken for an auto ride along the 
south shore and will the Field 
museum, the Midway Chicago 
university, Jackson other 
points of interest in that section. 
The party will return to the 
at noon and will have luncheon at 
Marchall Field & Co. After luncheon 
the ladies will attend a special] style 
show and then will be taken for an 
inspection trip through the large 
On Wednesday evening the 
will attend the annual ban- 


committees. 
A special 


see 


Visit 
and 
park and 


loop 


stores. 
ladies 
quet. 

Thursday morning will be left open 
for shopping. The ladies will go to 
the Municipal pier immediately after 
luncheon for the boat ride. 








Fig. 1—Cubic Crystals in Hard Spelter, X50. Fig. 2—Onion Type of Freezing in Zine Base Alloy, X 50. Fig. 3—Star Crystals in Zine 
Base Alloy, X 150 


Microscope Is Useful Adjunct 
in 
Nonferrous Investigations 


By J. S. Glen Primrose 


showing first the simply polished sur 
to the importance of metallog- may prove of value to practical work- face to indicate size and distributions 
iron- ers endeavoring to establish standards of inclusion or blowholes at low 


Si: the author drew attention experience in all of these fields, which 


raphy as an aid to the 
founder at the British Foundrymen’s of comparison to follow or avoid. powers, then the same spot suitably 
association’s Glasgow convention in The general tendency lies in the di- etched, and finally a definite central] 
1911, there has been an increasing’ rection of illustrating only ideal struc- area at a higher magnification to re 
use of the microscope as an adjunct tures and those representing excep- veal the minute arrangement not seen 
to foundry work. The wide scope of tional conditions or strengths. It is at low power. 
its application to control and inves- often more valuable to be able to rec- When using arc-lamp illumination, 
tigation work in the nonferrous field ognize the appearance of defective the great tendency is to overexpose 
has been dealt with by noted writers structures to assign the proper cause the photographic plate, even when 
in the Institute’s proceedings. to them, and thus know the direction such slow speeds as H and D 465, if 
There are so many aspects of the to go to avoid a repetition of the the fine-grained ordinary variety is 
case—whether pure research into new _ trouble Another common failing is used. A screen is employed partly t 
properties, pathological investigation to resort too soon and too frequently counteract this, and to sharpen the 
of failures, or examination to insure to excessively high powers of mag- image by elimination of the various 
compliance with rigid specifications— nification for the particular structure light wave lengths which are not reg 
that it is not possible in limited space under examination, and thus the gen-_ istered correctly by achromatic objec 
to deal fully with all of these. The eral appearance of the structure may tives and huyghenian eyepieces. One 
present object is to draw attention to be overlooked. Wherever possible, a of the most generally useful is the 
the results of some slight practical three-fold record should be taken AK 10 yellow screen, which may be se 


FIG. 4—SPINE CRYSTALS IN ZINC BASE ALLOY, X 150. FIG. 5—HOLO-CRYSTALLINE STRUCTURE OF FORGED A METAL, X50 
FIG. 6—DUPLEX STRUCTURE OF CAST B METAL, X 50 
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FIG. 


cured either in glass or as a gelatine 
film, but for other purposes the green 
filter is used frequently. 

The disadvantage of liquid filters is 
that they are difficult to keep clear of 
bubbles, and even the cooling trough 
presents the same feature unless po- 
tassium-alum is dissolved in it to form 
a concentrated solution. Special light 
filters are required when panchromatic 
plates are used, and also in the case 
of recording the shades of 
color produced on polished specimens 
heat-tinting or oxidation 
the the autochro- 


various 


by suitable 
etching, by 
matic plates. 

When particularly 
power is required from a microscope 
lens system, it is found that this ad- 
vances in direct proportion to any de- 
crease in the wave length of the light 
Thus for high powers, when re- 
undertaken the 
eutectics, or of 


aid of 


high resolving 


ised. 
search is being into 
inner structures of 
microscopical constituents the exact 
shape of which is not revealed by 
ordinary white light, it is possible to 
make use of ultra violet light. 

By utilizing the special objectives 
known as monochromats, designed 
from the formula of Dr. M. von Rohr, 
which are corrected for ultra violet 
light having a wave length of 275 mi- 
crons, the resolving power is double 
that of a similar numerical aperature 
ordinary lens. These lenses are made 


7—DUPLEX STRUCTURE OF CAST C METAL, 
INTERLOCKING 


X 50. FIG. 
STRUCTURE OF GOOD 
of quartz which has not been fused, 
their refractive in- 
dex, but simply rendered plastic by 
heating in an oxyhydrogen flame, 
and then molded to the approximate 


as this destroys 





Presents Notes 
( BTAINING 


nonferrous metals and alloys 


micrographs oj} 


as an aid to further investigation 
in determining causes of failure 
or as a control in meeting rigid 
specifications, is becoming almost 
as essential as other routine tests 
of chemical and physical charac- 
The 
rules to be observed and ad- 
the 


amine specimens under low power 


teristics. author points out 
sone 
monishes investigator to ex- 
of magnification before etching so 
may be 


high 
consti- 


that the general structure 


seen, before resorting to 
magnification of special 
This article 
presented at 


London the 


of British Foundrymen, 


is abstracted 
the 
Institute 
1926. 


tuents. 
from a paper 


meeting of 


8— ELONGATED STRUCTURE OF FORGED G 
PHOSPHOR BRONZE, X 50 











shape required. Polishing to the cor- 
rect shape requires special care, and 
they can be used only with this light, 
being for light of different 
wave length, particularly daylight. The 


useless 








FIG. 


BRONZE CAST TOO HOT, X 50. 


10—NODULAR STRUCTURE OF PHOSPHOR BRONZE CAST COLD, X 50. 


METAL, X 


6 millimeter objective is used dry, but 
the two higher powers avaliable for 
magnifications between 3000 and 5000 
diameters, and having numerical ap 
eratures of 0.85 and 1.25 respectively, 
are immersion the 
fluid used is a mixture of pure glyc- 
erine and distilled water in the 
portions calculated to give a definite 
refractive index. 


systems, in which 


pro- 


Eyepieces, for projecting the image 
on the photographic plate, are made 
also of quartz, and similarly the nec 
essary condensers in the illuminating 
apparatus are made of the same ma 
terial. So are the two right angle 
prisms used on the optical bench for 
reflecting the light emitted by a near- 
ly continuous sparks, 
duced by the leyden jar and large in- 
duction between the 
the cadmium electrodes. 
graphic apparatus recommended 
use with this outfit is the 
form of camera attached to a 
upright which can be swung 
its bottom pivot. This alternately 
will bring into position over the mi- 
croscope eyepiece, the 
sisting of a fluorescent 
uranium glass_ which the 
otherwise invisible capable of 
being focused by a powerful magnifier 
and then the camera which, if 
proximately extended 30 
permits the exposure to be made with- 


series of pro 


points of 


The 


coil, 
photo 

for 
vertical 
steel 


about 


searcher, con- 

screen of 
renders 
image 


ap- 


centimeters 





FIG. 


FIG. 12—EUTECTIC STRUCTURE OF 


11—RECTANGULAR STRUCTURE OF 
PHOSPHOR 





PHOSPHOR 


BRONZE SWEAT, X_ 100 
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out further changes and inspection. 

In the scope of nonferrous metal- 
lography there is a great variety of 
known types of structure and an even 
richer vista opens before the prac- 
tical worker in this field than in the 
general run of the ferrous’ metal 
structures. To the research student 
there is an even greater possibility of 
variations and the careful develop- 


On the left from top to bottom, 
Fig. 13—Alpha beta structure of 
aluminum bronze, X50. Fig. 14 
—Eutectoid separation in self an- 
nealed aluminum bronze, X 200. 
Fig. 15—Nodules and eutectic of 
cuprous oxide in copper, X 100. 
Fig. 16—Intergranular separation 
causing brittleness in gassed cop- 
per, X 200 


ment of these by suitable polishing 
means and selective etching reagents 
is an interesting and instructive range 
of work. Numerous lists have ap- 
peared from time to time of special 
agents of limited application, but it 
is surprising what useful applications 
can be made of the old ferric chloride 
solution in the majority of practical 
working cases. 

Quite remarkable types of struc- 
tures can be revelaled in a series of 
zinc base alloys by proper etching. 
The simplest is the well known cubic 
or rhombohedric formation when a 
definite compound is formed and has 
but little solubility in the matrix. 
The size of the separated particles re- 
flects accurately the rate of cooling 
attained by the mass, and Fig. 1 
shows how, in the case of hard spelter 


On the right from top to bot- 
tom, Fig. 17—Twinned structure 
of annealed ferronickel, X 400. 
Fig. 18—Intercrystalline brittle- 
ness in gassed ferronickel, X 400. 
Fig. 19—Pine tree chystals in sil- 
ver solder braze, X 500. Fig. 20— 
Distorted crystals in drawn silver 
solder braze, X 500 


in accretionary form it can change 
quite suddenly the size of the crystal 
grains separated. The average analy- 
sis of this dross showed 3.5 per cent 
of iron which practically was united 
with the zinc, forming the higher 
melting point crystals which were the 
first to separate as the mass cooled, 
and 1.5 per cent of lead, not visible 
in the zine-rich matrix etched black 
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in the micrograph taken at 50 diam- 
eters. 

Onion type of freezing suggested 
by Professor Howe in Jron, Steel and 
Other Alloys, is an almost ideal form 
of structure for certain purposes, but 
it is met with rarely in practical ex- 


perience. About the only example 
known to the writer in his small 
amount of nonferrous metallography 


work is the alloy shown in Fig. 2 at 
50 diameters magnification. In this 
view, the alternate layers of light 
and dark etching constituents are ar- 
ranged distinctly in concentric forma- 
tion, except where two or more crys- 
tallization centers mutually interfere 
and produce a double right-angled ap- 
pearance shown at the bottom of the 
figure. 


Forms Show Clearly 


Needle-shaped spines and conglom- 
erates of these into stars are com- 
mon nonferrous alloy formations and 
show up more clearly when the ma- 
trix containing them is eutectiferous 
and thus of much lower melting point. 
Thus Figs. 3 and 4 show two zinc 
base alloys to which both aluminum 
and copper have been added in an 
endeavor to secure a suitable fuse 
metal. Data are detailed in Table I. 


Specification called for a compres- 
sion breaking load of not less than 
60 tons per square inch whereas the 
metal did not quite come up to this. 
The elastic limit in compression, well 
over 20 tons for both above samples, 
was not called for definitely, but after 
a load of 8 tons per square inch had 
been applied, the cylindrical test piece 
must not show a reduction in length 
of more than 1 per cent. 

As a measure of ductility and abil- 
ity to forge, the specimen should not 
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Zinc Alloys with Al 
Fuse 
metal Zn Cu Al 
Fig. 3 92 2 6 t 
Fig. 4 92 5 4 





Table I 


and Copper 


Compression 


uminum 


Tensile El. Lt Ult 
Pb tons tons tons Hardness 
r. 6 21 56 105 
l 15 33 58 








show any signs of cracking after it 
had undergone a 35 per cent reduc- 
tion of length. In making the ten- 
sile test, the ductility, as measured 
either by percentage elongation or re- 
duction of area, was not deemed suf- 
ficient, being only 1 per cent in each 
case. The alloy containing lead was 
still less ductile and only recorded 0.5 
per cent elongation on the standard 2- 
inch gage length. Although these al- 
loys were understood to be forgeable 
at 250 degrees Cent., it generally was 
found advisable to take them up to 
about 400 degrees Cent. It was nec- 
essary to heat them up slowly, first 
to about 250 degrees Cent. in an oil 
bath and then for a few minutes at 
the front of a gas furnace, before be- 
ing stamped in the screw press, to ob- 
tain the rough forging suitable for 
subsequent machining. 

The foregoing zinc-base_ alloys 
never were able to replace success- 
fully the forging brasses for the pur- 
poses of fuse metal and four micro- 
graphs, Fig. 5 to 8 at 50 magnifica- 
tions clearly show the differences be- 
tween the grades of alpha brass and 
the several grades of alpha-beta brass 
around the 60:40 composition, all of 
which were forgeable but which pos- 
sessd different degrees of machinabil- 
ity. Table II serves to compare the 
specified strengths of the several 
classes with the actually attained 





physical characteristics corresponding 
to the four different structures shown. 

In the case of detent parts, the nec- 
essary physical properties rarely could 
be attained in the plain casting, and 


the necessary forging, after heat 
treatment, was needed to reach the 
high values shown under class A. 


Both B and C best could meet the re- 
quirements if the metal were melted 
carefully, without stewing, before be- 
ing cast into chill molds. With mod- 
erate care the requirements of C could 
be met without this precaution, but as 
common scrap materials often were 
utilized in its manufacture, sufficient 
care was not expended in keeping the 
melt free from dross. The G metal 
used for the forging proper usually 
was cast best in a chill mold and in 
many cases the subsequent forging or 
press-stamping operation in the hot 
state imparted an elongated form to 
the constituents, similar to that often 
observed in extruded metal. 


Discusses Bronzes 


In tin and phosphor-bronzes which 
are used most commonly for bearing 
metals, one of the most important 
matters is to insure, apart from their 
soundness and freedom from blow 
holes, the proper structural arrange- 
ment of the primary  copper-rich 
crystallites. These should form the 
interlocking type of arrangement and 








Fuse Metal, Class 
Alpha brass, specification A 
Alpha brass, Fig. 5 ’ A 
Alpha-beta brass, specification B 
Alpha-beta brass, Fig. 6 . B 
Alpha-beta brass, specification Cc 
Alpha-beta brass, Fig. 7 Cc 
Alpha-beta brass, specification G 
Alpha-beta brass, Fig. & G 


In compression, Fig. 5 . 


Correlating Mechan 


only 10 per cent reduction in length after the application of 40 tons per square inch. 


Table II 


E. L = , R. A. 

Tons /sq. in Tons /sq. in. per cent per cent Brinell hardness 
20 80 20 
20.4 40.2 23.5 23.1 170 
12 20 80 
13.2 30.8 $2.1 27.2 110 
6 12 10 
10.8 29.2 16.8 19.0 120 
. 20 20 
04 2% 9 29 32.9 105 
22.2 62.7 13 on 1 inch at fracture; and 


ical Properties 














Analysis of bronze 


Fig. No 


Copper T 


‘i 
9 86.6 12 
10 RS 11 
11 85.0 14 


r 
> 


3 





Table Ill 


Chemical and Mechanical Properties 


Physical Tests 


E. L r. S$ 

Phosphorus Tons/ sq. it Tons /sq. in. 
0.06 10.0 15.2 
0.29 3.0 10.0 
0.18 95 6.0 






Brinell 


hardness 


E. per cent R. A. per cent 


5.3 . 4.9 a0 
1.8 1.2 70 
2.0 1.0 105 











have the interspacial delta material in 
small, uniformly distributed and, if 
possible, isolated patches. Figs. 9, 10 
and 11 show, with the accompanying 
physical tests in Table III the effect 
of attaining or losing this desired 
structure. 

The structure shown in Fig. 9 is 
that of a well cast metal, the tem- 
perature having been suitable for the 
size of article involved. By contrast, 
the metal shown in Fig. 10 evidently 
has been cast at too low a tempera- 
ture, and resulted in the suppression 
of the dendritic growth of the primary 
crystals. The eutectoid has formed 
an almost continuous network in spite 
of the lower tin content than the al- 
loy in Fig. 9. In addition to being 
deficient in strength, this bearing 
would not stand up to such prolonged 
wear as the first. An exceedingly 
brittle arrangement of the _ constit- 
uents is the rectangular one shown in 
Fig. 11 which metal was not chill 
cast, as it might appear to have been. 
Such a bearing metal might stand up 
fairly well if put into service where 
no serious shocks were likely to be 
encountered, but even then the large 
amount of delta eutectoid present 
would be apt to promote scoring of 
anything less than a hardened jour- 
nal, 

When large percentages of tin are 
present, either alone or along with 
some residual phosphorus, there is a 
great tendency for some of this delta 
eutectoid to exude or ooze out of the 
casting, particularly from the riser 
and runners, as the metal cools and 
contracts. That this white metal is 
purely tin is proved erroneous’ by 
analysis, and when the particles are 
too small for analysis it is shown to 
contain other metals by the micro- 
structure. Fig. 12 indicates the com- 
plex nature of this sweat, since, in 
addition to the ternary eutectic of 
copper-tin-phosphorus, quite an ap- 
preciable number of the dark-etching, 
copper-rich dendrites are _ present. 
Naturally, such pellets are exceedingly 
brittle, and indicate the extent to 
which segregation can occur within 
drawn places inside the casting. 


Studies Aluminum Alloys 


So many of these have been utilized 
in the foundry and fully described re- 
cently that it is not necessary to re- 
capitulate those at the specific 
gravity end of the diagram. Many 
avenues of the copper-aluminum al- 
loys remain to be explored and an in- 
teresting case of the remarkable prop- 
erty some of these have of self-an- 
nealing themselves in the pr®cess of 
casting came to the writer’s notice. 
A heavy-duty bevel wheel of over 300 


low 
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pounds had been tried in several al- 
loys until a mixture which contained 
copper, 83 per cent; aluminum, 10; 
nickel 6; and zine 1 per cent finally 
was recommended and tried. A sep- 
arately cast test bar was found to be 
similar in strength and structure to 
the risers of comparatively small sec- 
tion. 

However, it was not until the ma- 
chine in which the actual wheel was 
used was being scrapped that por- 
tions of it were examined for struc- 
ture and the comparison is shown in 
Figs. 13 and 14. In the former at 50 
diameters the structure is of the sim- 
ple alpha-beta type, due to the com- 
paratively rapid cooling. The larger 
mass, which had cooled more slowly 
showed the complete change possible 
in this type of structure due to self- 
annealing whereby the beta constit- 
uent can break down into either a 
gamma or delta eutectoid which forms 
the interspacial matrix around the 
primary crystals rich in copper, and 
in this case containing most of the 
nickel in solid solution. The minute 
nature of the particles in the eutectoid 
will be realized from the greater mag- 
nification of 200 diameters required to 
resolve it in the micrograph, Fig. 14. 


Investigates Trouble in Copper 


Apart from the harmful amount of 
oxygen sometimes taken up by cop- 
per when remelted from ingot form, 
there has recently been a crop of ob- 
scure troubles in refined copper, chief- 
ly of American origin, which has been 
put down to copper. A_ con- 
siderable amount of research work 
has been expended upon this matter 
and the result points to two causes; 
one of which is an excessive amount 
of oxygen present in the form of 
cuprous oxide and the second cause to 
copper with a more moderate amount 
of oxygen which readily became brit- 
t.e on being heated in a reducing at- 
mosphere. When copper is being re- 
fined, or even when electrolytic cop- 
per is being melted to cast it, cuprous 
oxide forms rapidly and is soluble toa 
slight extent in the molten copper. 
It should be removed almost complete- 
ly by the poling operation and only 
sufficient left to control the setting 
of the open mold cast bars to produce 
the required level surface in the com- 
mon crimped form. If too long a 
time elapses during casting and before 
poling is resorted again to there is 
a danger of an excessive amount of 
oxygen being taken up. This com- 
monly shows itself in a layer near 
the top skin of the ingot or bar and 
in certain cases it even exudes as 
small pimples on the ingot surface. 
The analysis of such metal apparent- 
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ly may be all that is desired as it 
is somewhat difficult to estimate 
oxygen content, especially when so 
completely segregated, but the mi- 
croscope reveals the harmful effect 
clearly. Thus Fig. 15 at 100 mag- 
nifications shows the easily recognized 
eutectic structure of copper’ with 
cuprous oxide in the copper ground 
mass. It also shows’ considerable 
masses of free oxide in_ slightly 
globularized strings occurring near 
the surface even after the copper has 
been reduced in size, and any possible 
excess scale given every opportunity 
of being removed. The only cure for 
this fault is better casting conditions 
and care in obtaining the correct cast- 
ing temperature. 


Oxide Is Reduced 


The other trouble caused by gassing 
in a reducing atmosphere long has 
been known as the effect of reducing 
the copper oxide which occurs in less 
highly enriched copper as_ pearlitic 
patches of eutectic at the grain 
boundaries. This produces spongy ma- 
terial around the grains of copper 
and causes pronounced brittleness as 
the fracture always occurs between 
the crystal grains. A useful form of 
heat treatment recently has been de- 
vised to overcome this possibility of 
brittleness. The explanation for this 
is clearly shown in the micrograph, 
Fig. 16, which reveals the intergran- 
ular nature of the gaseous penetra- 
tion. It has been found by S. B 
Leiter, Transactions American Insti- 
tute of Metals, Feb. 1926, that by a 
proper annealing, followed by slow 
cooling the cuprous oxide meshwork 
can be spherodized just like pearlite 
and balled up into tiny patches lo- 
cated throughout the copper matrix, 
without being in the grain boundaries. 
The gassing or heating in any reduc- 
ing atmosphere no longer had any 
harmful effect upon the ductility of 
the metal, because where the cuprous 
oxide had been there only remained 
tiny holes in the metal lined with 
spongy copper. Since these blowholes 
were scattered through the metal in 
disorder, no brittle grain boundaries 
were found to exist and the trouble 
was eliminated. 


Sulphur Affects Nickel Alloys 


Extent to which nickel and its al 
loys can be rendered nonmalleable by 
oxygen is only slight compared with 
the astonishing effect which sulphur 
has in this respect. The former idea 
that the addition of magnesium had 
the effect of removing the oxygen now 
has been dispelled and the true case 
for the expulsion of the sulphur by 

(Concluded on Page 235) 
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How and Why in Brass Founding 


By Charles Vickers 








Encounters Difficulties 


Our foundryman has been getting 


ndifferent results making an alumi- 
num alloy sweeper nozzle, the trouble 
heing the old one of dust-like specks 
showing on the casting when polished. 
We are using the best metal money 
an buy; make pyrometer tests for 
heat and have tried all the more costly 
fluxes to break up the oxides but so 
far the results are not uniformly 
satisfactory. We have changed our 
methods of gating with no improve- 
ment, and would like your suggestions, 
tlso the proper flux and the best 
grade of metal to use. We enclose a 
blueprint for your information. 

As remarked in the inquiry, it is 
the old trouble for which aluminum 
alloys are noted: Porosity, which as 
far as can be now seen appears to be 
caused largely by dissolved hydrogen. 
The writer at one time assumed this 
to arise from a_ reaction between 
strongly heated aluminum and the 
moisture contained in the sand mold, 
the result of which was to split up 
the water into its constituents oxygen 
and hydrogen, the one combining with 
the aluminum, the other dissolving in 
it, but it is doubtful if this theory is 
the true one because there is no evi- 
lence of any high temperature, such 
as would result from the combination 
of aluminum and oxygen. In the 
effort to eliminate the hydrogen, or to 
dehydrogenize the alloy, sulphur was 
added to the melt, also selenium and 
tellurium. In the case of the latter 
addition some slight improvement was 
thought to be noted. Although the 
pouring temperatures were carefully 
checked by pyrometer, there is always 
the possibility that an imagined im- 
provement might be due to some small 
lrop on pouring temperatures. It is 
doubtful whether any flux is now 
vailable that can be relied upon to 
liminate this condition of porosity. 

We do know though that some al- 
vs make better sand castings than 
thers, and that castings apparently 
vund can be obtained by pouring the 
lloys at as low temperatures as it is 
ssible. This has been known for 
any years. We quote from a paper 
resented by S. L. Archbutt before the 
nstitute of Metals recently as fol- 
ws: 


“Coarseness of grain and pin-holing 





are accentuated in sand-castings by 
high pouring temperatures. If melting 
and pouring temperatures are kept 
low, considerable improvement can be 
effected in respect to these defects. 
Under the most carefully controlled 
conditions, however, employing nor- 
mal foundry practice and treatment 
of melts, it has not been found possi- 
ble at the laboratory to effect more 
than a certain degree of improvement 
in soundness.” 

The above tells the whole story; 
when the castings are so designed they 
must be poured with hot metal in 
order to run some thin sections, there 
will be a lot of trouble. However, this 
may be decreased by using the more 
fluid alloys containing silicon, as they 
may run at a lower temperature. We 
suggest a trial of the alloy: Alumi- 
num, 93 per cent; copper, 4 per cent; 
silicon, 3 per cent; mentioned in THE 
Founpry, Nov. 1, 1925, page 867. 
As regards the method of gating, it 
is not possible to give an intelligent 
reply unless the pattern itself could be 
seen and handled. 





Wants Yellow Solder 


We are making small manganese 
bronze propellers and have some dif- 
ficulty due to small pin holes which 
occasionally appear on the surface 
when buffing. Can you suggest any 
way of filling these defects. Is there 
a soft yellow solder on the market 
which would be suitable for this pur- 
pose? 


We never have come into contact 
with a soft yellow solder and feel 
skeptical about the existence of such 
a metal. There is, of course, braz- 
ing solder which usually is yellow in 
color and may be made white. It 
would be difficult to braze the holes 
that show on the castings, and might 
cost more than making the castings 
over again. Manganese bronze may 
be cast minus such holes and we be- 


‘lieve that to be the most satisfactory 


thing to do. We are unable to assign 
any reason for the holes. As far as 
the metal is concerned, if the alloy 
is properly made there will be no 
blame to attach to the metal. While 
manganese bronze will shrink consid- 
erably and run dirty if not gated 
in the proper manner, it seldom makes 
porous castings. When it does we feel 





the molds are to blame, as they failed 
to allow the molten metal to lie quiet- 
ly against the sand surfaces, a thing 
that is most essential in the case of 
this alloy. 


Trouble With Pinholes 


We are making automobile steering 
wheel spiders in aluminum alloy and 
experience difficulty with pinholes that 
show up in the hub and run about 1 
inch out on the spokes. We have 
poured the castings both hot and cold, 
and have used chills around the hubs, 
without any better results. Can you 
suggest how we can overcome this dif- 
ficulty ? 


Pinholes in aluminum alloy castings 
in nine cases out of ten, are caused 
by pouring the metal too hot. In this 
case it is claimed the castings have 
been poured both hot and cold with 
the same results. Evidently even the 
so-called cold pouring has been at too 
high a temperature, otherwise there 
would have been no holes around the 
hubs. 


If the pouring temperature of the 
metal in this case is claimed to have 
no effect in causing pinholes; then 
how is it that the spokes a short dis- 
tance from the hub are not also filled 
with holes? The only practical manner 
in which the pouring temperature of an 
aluminum alloy can be determined is 
by a pyrometer. Every casting has 
its own pouring temperature. There- 
fore, common sense suggests this is 
the first matter to be decided. The 
castings must run properly, but the 
metal must be no hotter than will in- 
sure the fluidity to completely fill 
the mold. In no part of the mold 
must the aluminum be permitted to 
shiver. Otherwise fine holes will be 
found, for it is gas that causes the 
agitation. 

In the case at hand it can be as- 
sumed with certainty that the portion 
of metal filling the hub, does not sit 
there quietly. It shivers, or simmers. 
It may be the sand is a little close. 
For aluminum castings a fine open 
sand is needed. If it is possible to 
gate the castings otherwise than on 
the hub, this should be tried. The 
important thing is to use methods 
that will insure the metal remaining 
absolutely quiet after pouring other- 
wise faulty castings will result. 







tled down more or less perma- 


Susi Bill quit the road and set- 
nently he has lost track of many 


of the old boon companions with 
whom he foregathered in the days 
when any old place he hung his hat 
was home. He hates to write letters 
and as a consequence he does not re- 
quire a secretary to attend to his cor- 
respondence. Occasionally he receives 
a letter from one of the boys and de- 
rives as much pleasure from its per- 
usal as the ordinary citizen gets out 
of a brief message which says: En- 
closed please find check for $37.43 on 
account of error in your tax assess- 
ment. 

The letters he receives come from 
widely separated points. Some are 
from men who have been definitely 
place for 
many Usually the 
writers have assumed posi- 
tions of responsibility. They 
have married and_ settled 
raised families, 
homes and became 


located in one 
years. 


down, 
bought 
aldermen or have _ been 
elected members of the 
board of education. Because 
a man has done some ram- 
bling in his youth and early 
manhood does not neces- 
sarily imply that he is a 
wastrel or that he is devoid 
of native ability. On the 
contrary, the fact that he 
is willing and anxious to 
fare forth in strange places 
and among strange people 
argues the possession of 
energy, initiative and a 
legitimate pride and confi- 









a higher degree of perfec- 
tion as the years roll along. 
Contact with other men in 
many places and under all 
kinds of conditions gives 
him an intimate knowledge 
of human nature in the ab- 
stract and concrete. It rubs 
away the sharp corners, tones down 
any radical opinions and enables him 
to slide through the brief span of life 
with a minimum amount of friction. 

Other letters come from men who 
still follow the lure of the open road. 
Natural born gypsies who never are 
happy unless they are on the go, 
north, south, east or west. I can’t 
remember where I read it—what’s the 
difference anyway—but some lad with 
a gift for setting down his thoughts 
in rhyme covered the ground so much 
more neatly and completely than I 
can do it that I am going to quote 
him right here: 
Yonder the long horizon lies 

And there by night and day 
The old ships draw to home again 

The young ships sail away; 


You DRUNK 





dence in his ability to stand Ss é 

on his own two feet with- 7 

out asking favors or assis- 

tance from = any __ person. << 
Whatever measure of com- Siew ey 
mon sense has been his at 


birth becomes developed to 


TOUCHING 





SCENES WHEN THE BOYS LEAVE THE OLD HOME 
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Bill Glances Back 
Over the Years 


By Pat Dwyer 





</ SHA WHERE 
O-Ne PUSHIN ME will be held up as an em 





And come I may, but go I must 
And if men ask you why; 
You may put the blame on the stars 

and sun 

On the white road and the sky! 

All shipshape and Bristol fashion 
and you may lay to that! Some cap- 
tious critics probably may advance the 
objection that nautical references have 
no place in a discussion relating to 
foundrymen. They will claim that the 
bold boys who hopped the rattlers and 
dodged the dicks on every railroad 
system in the country always showed 
a marked aversion for water either 
for external or internal application. 

Maybe so, maybe so. Life is too 
short to get involved in any argument 
over such a trivial point. The happy 
critic may get whatever pleasure he 
can from scoring a victory by de- 
fault. The rambling Romeos and 
many others whose rambling has been 
done in imagination will know exactly 
what the poet had in mind when he 
blamed the stars and sun, the white 
road and the sky. 

One of these letters, whether it 
comes from a home guard 
or a rolling 
ably plunges Bill in a re 
miniscent mood and brings 
up memories of days and 
nights spent in the company 
of men who enjoyed the 
nearest approach to abso 
lute liberty of any class liv 
ing under civilized condi 
tions. Under pressure he is 
willing to admit that civ 
ilized communities could not 
exist and function if every 
man followed the hobo in 
stinct, but as he  philo 
sophically points out, many 
factors take care of this 
problem automatically 
“Look at the beehive.” H« 
will say. “It always has 
been and probably alway 


stone invari- 


blem of the most intens 
kind of well-regulated ir 
dustry. You should rea 
Maaterlink’s Life of ti 
Bee to get the absolut 
low down on thes 
tricky little insects. Ay 
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proximately 20 per cent of 
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“There’s a lad,” 
after I had read the 





the gang never do a tap 
from the moment they are 
born until they finally are 


stung to 
out of the hive. 
an easy life sipping up the 
honey supplied by the work- 
ing class. 
gracefully drunk before the 
close of 
though they 
death, 

dumped 
eventually as so much rub- 
bish 
they probably die happy. 
bee elegantly distended with 
free honey, 
gills you might 
no 
trifles 
do we go from here.” 
came over the 
to show me a letter he had 
from 
tourists, who quit the road 
many years ago and now is 
manager 
foundry in a New 
town. 
responsive 


memories of so many of the COPPER LENDS ITSELF TO THE EXTRUSION PROCESS minimum amount of super- 
Old Guard that I am going vision. One general fore- 
to ask the printer to set the letter not the only place where boxes are man with the ability to carry a 
in a box. It may be news to some of employed by the jolly heroes who are’ thousand details in his mind looked 
he boys to learn that the foundry is responsible for the long day’s work. after everything, and did it well. 


death and thrown 


They have 


They become dis- 





each day and al- 
are stung to 
apart and 

the hive 


taken 
out 





of 


baggage, 
A 


or excess 


to the 
is in 
over 


pickled 
say, 
mood to worry 
or to wonder where 

Bill 
other night 


one of the old time 


of a _ prominent 
England 
such a 


in the 


It will touch 
chord 





and had 
on the 


ronto 
taken 


our 
steps 
first and last 


was my 


vention. 








own in any argument 
the road or in 
rest houses that 
fair land before 


stead succeeded 


any 

dotted 
Mr. 

in 


of the 
most without 
old boys 
mechanics 


constitution. 

exception 
were all 
who 






said Bill 
letter. 
“Whom I haven’t seen since 
July 1902 when we attended 
a convention of the Interna- 
tional Molder’s union in To 
picture 
of the 
city hall on Queen street. It 
con- 
I acquired a fore- 
man’s job shortly afterward 


and was_ automatically 
barred from further attend- 
ance. I often think of the 
old careless life and the free 
companions of the open 
road. Most of them first 
class mechanics, able and 


willing to tackle any job in 
the shop and to hold their 
that 
arose either in the shop, on 
of the 


Vol- 
hanging 
an empty tin can on the tail 


around 
required a 
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this 


All 
the 















Dear 


The continuous reader of and 
subscriber to THE FOUNDRY since the days when a 


Bill: 


writer has been a 


double ender was given as a premium for each sub- 
scription. I always have enjoyed reading the pub- 
lication, particularly the items which touch on the 
activities past and present of the old timers who 
were the backbone of the skilled craftsmen 25 or 30 


years ago. Your remarks in the Feb. 1 issue, partic- 
you referred to Big Jim  Dalton’s 
dress suit in which he made the rounds, hit my funny 
spot as no Charlie Chaplin or Harold Lloyd ever has 
succeeded in doing. 

About 27 years ago, in the spring of 1900 Jim blew 
into Schenectady, N. Y., and caught a job in the 
G. E. with Charlie Mohlman, one of nature’s noble- 
men, who long since has passed to a well-deserved 


ularly where 


reward. 

The assortment 
of hoboes that ever graced a shop at one time were 
working there at the time. In addition to the writer 
and many other well known birds of passage the list 
included such famous national and international char- 
as Slim McComish, The German Carp, St. 
Billy Galloway, Jim (Bo) Frank 
Murphy, Jimmy Webb, Mul-Cahey Canadian 
Billy Smith. 


greatest and most miscellaneous 


acters 
Louis Lanigan, 


and 


Recalls What Happened to Jim Dalton’s Spike Tail 


Most of them were paying guests at the tourist re- 
maintained by Dan Mahoney and Schoenich. 
Jim had the self same dress suit with him at this 
period. 


sorts 


One evening the gang staged a particularly happy 
and hilarious party in Charlie Strattman’s place, on¢ 
of the havens of refuge thoughtfully 
philanthropic citizens, where thirsty molders and any 


provided by 


other wayfarers who had the price could sluice their 
pipes and wash away the day’s inward accumulation 
of grit and grime. Charlie was a perfect host and saw 
to it that his assistants kept the flowing bowl cir- 
culating merrily. 

About 1:30 a. m, when the party was just going 
good the police raided the place and the guests tried 
to do a vanishing act. The slim boys oozed through 
but in a panic foolishly at- 
the he by the 
between the upper and lower sash. He was extruded 
finally through the combined efforts of the 
police squad, but he came out like a snake that has 
shed its skin. The famous dress suit was no more. 

Keep up the good work Bill. 
old time stuff when 
salt of the earth. 

Sincerely 


a window, when Jim, 


tempted same route stuck equator 


entire 


Give us more of the 


molders were molders and the 


yours, 


EpDIE Morrow. 
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“I worked for over a year in a 
foundry in the east that 
rolls and heavy ma- 
chinery. Molds were made in green 
sand, dry sand and loam and the 
daily heat averaged 100 tons melted 
in four cupolas and two air furnaces. 
Activities .of 90 molders and their 
helpers were supervised by one gen- 
eral foreman and an assistant who 
looked after the dog house. A work- 
ing had nominal charge of 
the and another man had 
charge melting arrangements. 
Castings cleaned under the di- 
rection of a man who handled the job 
by contract on a tonnage basis. Be- 
every man knew his work 
required neither push- 
prodding. The 


prominent 
specialized in 


foreman 
coreroom 
of the 


were 


lieve me, 
and 


ing nor 
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modern production shop where each 
molder turns out from 100 to 300 
molds. 

“Under former ordinary jobbing 
conditions a_ skilled molder might 
make three automobile cylinder blocks 
per day. In the specialty shop of 
today a gang of six men will make 
100 to 150. These men merely ram 
the copes and drags, core and close 
the molds. Of course other men are 
required to handle many of the auxil- 
liary features, but the point I wish 


‘to make is that only six skilled men 


are required. All the remaining work 
is taken care of by mechanical equip- 
ment and by common labor. Also 
the degree of skill required by the 
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the other day that is operated in con- 
nection with a large industrial estab- 
lishment. The man in charge is one 
of the molders of the old school who 
toured for many years in earlier days 
and worked in nearly all the prom- 
inent shops in the country where 
molders molders and required 
little or no instruction or supervision. 

“IT never had met him, but his 
name familiar and a few min- 
ute’s conversation the fact 
that we had a host of mutual ac- 
quaintances and at one time or an- 
other had worked in the same shops. 
With this community of interest for 
a foundation he became confidential 
and deplored how he was handicapped 
in his efforts by the scarcity 
of skilled molders. Out of 


were 


was 


disclosed 





foreman may have 
been mentally busy, but 
most assuredly he was not 
worn to a mental and phys- 
ical wreck darting hither 
and yon; ‘Helping the hazy 
ones, coaxing the aisy ones 
or belting the lazy ones on 
with a_ stick;’ like the 
famous Father O’Flynn of 
happy memory. Appar- 
ently he had all the time in 
the world to hold confer- 
ences with the general man- 


general 





AN WHAT ARE 
You Goop 








ager, with his assistants, 
with any man who wanted 
a ruling on any debatable 
point in equipment or 
methods. He hired the men and fired 
them or accepted their resignations 
with equal nonchalance and without 
either red tape or ceremony. Occa- 
sionally he invited an unfortunate lad 
who had lost a casting down to the 
cleaning room and presented him with 
a cigar, a delicate foundry sarcasm 
for bawling the pants off him. 

“You don’t find many of that kind 
of shops today even among the job- 
bing shops where the average all 
around skill of the molding force 
necessarily is higher than it is in 
the specialty shop where each man 
concentrates on one mold and in many 
instances only on one operation in the 
sequence of operations 
its production. 

“Through a_ gradual evolutionary 
that has been going on for 
many years the methods of producing 
eastings have changed considerably 
particularly during the past 20 years. 
Mechanical equipment has invaded the 
foundry field to such an extent that 
a far larger production of castings is 
secured with a smaller number of men 
than formerly. I can remember when 
30 snap flasks was considered a day’s 
work in the ordinary jobbing foundry. 
Compare this with the output in a 


necessary to 


process 


HE HIRED 


men who actually make the molds is 
rapidly acquired. Their sand is pre- 
pared, the flasks all fit accurately, 
the molding machines automatically 
regulate the density to which the sand 
is rammed, the cores require no fit- 
ting. In a word the men are re- 
lieved of nearly all responsibility. 

“The field of the all around molder 
is becoming more restricted every day 
and as a consequence the supply of 
this class of mechanics is dwindling. 
A question that is agitating the minds 
of many jobbing foundry managers is 
whether the supply will hold out until 
the evolutionary process has _ pro- 
gressed to a point where all around 
molders no longer will be needed. 

“Even at present the situation is 
acute and the supervisory 
force in many shops is out of all pro- 
portion to what was considered neces- 
sary many Usually a sub- 
foreman or instructor is required for 
every group of 10 men. The 
intendent or general foreman has to 
attend personally to such a multiplic- 
ity of detail that he has little or no 
time to devote to the broad executive 
duties that legitimately should 
cupy his attention. 

“IT was in a general jobbing shop 


becoming 


years ago. 


super- 


oc- 


‘EM AND FIRED "EM WITH EQUAL FACILITY 


his entire crew of approxi- 
mately 100 molders he said 
that he only had four men 
that he really could call 
molders. Extended expe- 
rience under all kind of con- 
ditions and a_ natural in- 
genuity in devising simpli- 
fied methods enables him to 
get an exceedingly wide 
range of castings with the 
assistance of the men at his 
disposal. The castings range 
in size and weight from small 
repair parts made on hand 
squeezers up to turbine parts 
in which some of the in- 
dividual parts weigh 90 





tons. 

“Recently he was 
produce 20 ingot molds a day for 
the company’s open-hearth depart 
ment and he solved the problem in an 
original manner. 

“With the exception of split molds 
which are molded and cast in a hor- 
izontal position, the universal practice 
is to mold and cast solid molds in a 
vertical position. He calmly ignored 
tradition, custom and long-established 
practice. The ingot job is handled 
as easily and nonchalantly as any 
little split pattern mounted on a 
board. 

“The pattern 5 feet 6 inches in 
length, 2 feet in diameter is cyl- 
indrical instead of the usual rectang 
ular shape. It is split in two, long 
itudinally and each half is mounted 
on a board. A plain flask without 
bars is placed around each half. Twi 
men shovel sand into each flask and 
two men ram the sand with pneumat 
ic rammers. The sand heap in the 
vicinity of the flasks constantly is re 
plenished from a central supply by a 
grab bucket suspended from one ot 
the cranes. An iron plate is clampe 
on each half mold and then it is 


called upon to 


rolled over and set down on an oper 
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space on the floor where the pattern 
and board are removed and returned 
to the first position and the opera- 
tion is repeated. The mold is sprayed 
with blacking, slicked and placed on 
the oven car. On the following day 
two men remove the molds, assemble 
them and turn them up on end to be 
poured. 

“The fluted cores are made in halves 
from an oil sand mixture in a metal 
corebox mounted on a rollover ma- 
chine. The coreroom runs on a double 
shift and one man makes 21 half 
cores on each shift. I never have 
seen better looking ingot molds. They 
are as smooth inside and out as the 
proverbial onion. Eventually the pro- 
duction is to be stepped up to 60 
molds a day and our hero proposes 
to meet this demand by installing a 
sand throwing machine to do the ram- 
ming. 

“IT am afraid the old order is 
changing,” said Bill. “The all around 
molder is losing his place on the 
floor, but he is as necessary as ever 
in a supervisory capacity. 





| Readers Comment 











Note—Material appearing under this head 
does not necessarily reflect the opinion of THE 
FOUNDRY or of its editors. 


Where Are the Molders? 


To the Editors: 

In the Shakeout of THE FOUNDRY 
for Feb. 1 the question is raised why 
ion’t we cast our statues and bells 
n this country. Well I'll tell you 
me of the reasons and that is that 
we no longer have the molders to 
nake them. The class of molders 
who follow the statuary line is al- 
nost extinct. Expert molders are 
in actual necessity if the foundry 
wner expects to make any profit. 
Between 1911 and 1919 I managed 

statuary foundry for a prominent 
New York firm. We had that branch 

f the foundry industry studied to 
he finest detail and we could under- 
hid firms who practiced the lost 
vax process, but we had to sail 
lighty close to the wind to show a 
rofit on our operations. At one time 

had five of the fastest statuary 
iolders in the country working for 
me. 

With a contract for three large 
atues on hand we advertised in four 
fferent cities for molders and the 
ily response we had was from two 


near molders who came in and looked 


the models. They went home for 


their tools and never came back not- 


ithstanding the fact that we offered 
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$10 a week above the _ established 
and recognized scale in that city. 

At present I doubt if a dozen first 
class statuary molders could be 
found in America. When I resigned 
my position in 1919 a statuary molder 
was paid from $24 to $28 a week 
and he worked fast. Now you 
would have to pay him from $60 to 
$70 a week without any hustling, 
because the pay of ordinary molders 
in New York City and vicinity is $50 
and over. Sentiment is all very 
well in its place, but a foundry can- 
not afford to work for sentiment. 

August M. Roth 
Richmond Hill, New York 


Cast White Iron Balls 
in Metal Molds 


Question: We have been trying 
to make white iron balls 6 inches 
diameter for a pulverizing mill, but 
without success. They do not stand 
up under the pounding action. Either 
they break in halves or pieces spall 
from the sides. We have tried feed- 
ing these castings through a riser 
and also have tried them with a 3- 
inch diameter hollow center. We 
will appreciate any assistance you can 
give us on this problem. 

Answer: In a broad general way 
it may be stated that the two -es- 
sential requirements of the castings 
are hardness and toughness. The first 
to resist the severe abrasive action 
in pulverizing the refractory material 
in the mill. The second to insure 
even wear all over the surface and a 
consequent long life. Unfortunately 
these two features of hardness and 
strength are inclinded to be antagonis- 
tic in cast iron. As the hardness 
increases the strength goes down and 
conversely as the strength increases 
the hardness is reduced. A compromise 
must be effected at a point that will 


insure maximum _ strength with 
maximum hardness. This is a point 
that must be worked out locally, 


perhaps by experiment and will de- 
pend on the character of the iron in 
the yard and also to some extent 
on whether the castings are made 
in sand or metal molds. Approximate 
analysis of these castings is: Silicon 
0.90 to 1.20 per cent, sulphur 0.10 
per cent, phosphorus 0.20 per cent, 
manganese 0.60 per cent, total carbon 
3.25 per cent. Charges could be made 
up from several sources to meet this 
analysis, by drawing heavily on chilled 
car wheels, white iron scrap, malle- 
able pig or scrap, and steel scrap. 
Your attention is directed to two 
recent articles in THe Founpry de- 
scribing the use of all steel scrap 
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in the charge for making ball cast- 
ings. The first by Larry J. Barton 
dealt with an electric furnace process 
practiced at the works of the Con- 
solidated Copper Co., McGill, Nev 
The second is a paper presented by 
T. F. Jennings at the convention of the 
American Foundrymen’s association 
in Detroit last October and describes 
the process by which he melts an 
average of 30 tons a day of all steel 
scrap in the cupola and pours it 
into a battery of iron molds to form 
grinding balls for the copper ore 
mills of the Utah Copper Co. The 
first article was published in the 
April 15 issue of THe Founpry, page 
308 and the second was on page 
779 of the Oct. 1 issue. Castings 
poured in iron molds do not need to 
be fed through a riser. A small riser 
is needed to allow air to escape. The 
casting will solidify first next to the 
mold. The shrink hole which seems 
inevitable on the top of a ball cast 
in the sand can be prevented by turn- 
ing the mold upside down immediately 
after the metal has set in the gate. 
For this reason the gate purposely 
is made small. If necessary it may 
be cooled with water. 


Nominate Directors and 
Officers for A. F. A. 


S. W. Utley, Detroit Steel Cast- 
ing Co., Detroit and S. T. Johnston, 
S. Obermayer Co., Chicago, were 
nominated for re-election as president 
and vice president respectively of 
the American Foundrymen’s 
tion at a meeting of the nominating 
committee held in Buffalo, Feb. 25. 

Those named to fill the five va- 
cancies on the board of directors in- 
clude A. E. Hageboeck, Frank Found- 
ries Corp., Moline, Ill. and William 
J. Nugent, Nugent Steel Castings 
Co., Chicago, nominated for re-elec- 
tion and E. H. Ballard, General Elec- 
tric Co., West Lynn, Mass.; H. Y. 
Carson, American Cast Iron Pipe 
Co., Birmingham, Ala. and W. D. 
Goldsmith, Newark, N. J., nominated 
for the first time as directors. 

The nominating committee was com- 
posed of chairman, G. H. Clamer, 
Ajax Metal Co., Philadelphia, A. B. 
Root, Hunt-Spiller Mfg. Corp., Boston, 
and L. W. Olsen, Ohio 
past presidents of the American 
Foundrymen’s association and R. F. 
Flintermann, Michigan Steel Castings 
Co., Detroit; Walter H. Holt, Pressed 
Steel Car Co., McKees Rocks, Pa.; 
William E. Paulson, Thomas Paulson 
& Son, Brooklyn; and Dan M. Avey, 
THE FouNDRY, Cleveland. The latter 
four were elected by the member- 
ship of the association. 


associa- 


Brass Co., 
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To Hold French Annual 
Foundry Convention 


The annual foundry convention or- 
ganized by the French Foundrymen’s 
association will be held in Paris dur- 
ing the second week of September. 
This date has been chosen so that the 
convention may be held in conjunc- 
tion with the international exhibition 
which will take place in Paris from 
Sept. 1 to 21. This exhibition will be 
under the patronage of the minister 
of commerce and industry and of the 
French committee of exhibitions, and 
will be organized by the Syndicat Gen- 
eral des Fondeurs de France with the 
support of the Association Technique 
de Fonderie. The exhibition will cov- 
er raw materials, manufactured prod- 
ucts, machinery, equipment and sup- 
plies. With the support of the minis- 
try of public instruction, the high 
school of foundry and other technical 
schools will undertake to display tech- 
nical exhibits. The social and wel- 
fare departments will be organized 
by the Association Amicale et Mu- 


tuelle de Fonderie, an organization 
closely related to the technical as- 
sociation. 

The exhibition will be held in the 


new park just outside the old Paris 
fortifications. Exhibits will be divided 
into five groups, the first including 
raw materials, the second group in- 
cluding castings in iron, malleable 
iron, steel, and nonferrous metals. 
This latter group also will include 
machinery, such as machine tools, in 
which the main parts are cast. Group 
three will include the complete range 
of foundry equipment, supplies being 
considered as raw materials and in- 
cluded in the first group. Group four 
will be the technical exhibit compris- 
ing the displays of technical schools, 
the technical press, and the results of 
competitions. The fifth group will be 
that of social and welfare work. 


Participation of Belgium, Germany 
and Czecho-Slovakia already is as- 
sured. Iron and steel industries of 
France are represented on the pat- 
ronage committee by F. de Wendel, 
president of the Comite des Forges de 
France. The president of the or- 
ganization committee is C. Dufour, 
president of the Syndicat General des 
Fondeurs de France; the vice presi- 
dent is Emile Ramas, honorary presi- 
dent of the Association Technique de 
Fonderie. Leon Thomas, president of 
the association will be the chairman 
of the convention. A special Belgian 
committee also has been formed with 
Jules Carlier, president of the Comite 
Central Industrial, as chairman, and 


including Paul Ropsy, president of the 
Belgian foundry association and of the 
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international committee of foundry 
associations. 
Further information may be ob- 


tained from the secretary of the Syn- 
dicat General des Fondeurs de France, 
8 rue de la Victoire, Paris, France. 
The program of the convention will be 
issued at a later date. 


Reduction of Defects in 
Steel Castings 


(Concluded from Page 212) 


the difference between profit and loss, 
and is a problem of every foundry. 

The solution of this problem is an 
important task of foundry manage- 
ment, and like many other human 
problems can be more easily solved 
through co-operation in educating the 
customer to the necessity of castings 
of proper design, and pattern equip- 
ment of suitable construction; in se- 
curing the best available raw ma- 
terials and determining the best pos- 
sible combination of these materials, 
and in endeavoring to improve 
the personnel of their plants by train- 
ing apprentices in research work to 
better the quality of the product by 
improving present methods of manu- 
facture or devising new ones. Only 
by striving for ultimate perfection of 
product will defects be eliminated 
and the status of the industry as a 
whole advanced. 


Presents Information on 
Pipe Industry 


According to recent information re- 
ceived from Walter Wood, R. D. 
Wood & Co., Philadelphia, some of 
the data mentioned in the article, 
“Cast Iron Pipe Made in N. J. in 
Early Eighties” on page 51 of the 
Jan. 15 issue of THE FouNprRY, are 
slightly in error. Mr. Wood presents 
the following corrections that are 
offered in the interest of accuracy. 


John McNeal, father of Andrew H. 
McNeal and an employe of a small 
foundry in either Pennsylvania or 
upper New Jersey, was hired by R. 
D. Wood to operate foundries at Mil- 
ville, N. J., around 1847. Late in 
1867 or in early 1868, Andrew H. Mc- 


Neal, a son, was placed in charge 
of the R. D. Wood & Co. foundry 
at Florence, N. J. They remained 
with the Wood company until 1871 
when they left the employ of the 
company. Two or three years later 


McNeal and his son erected a foundry 
at Burlington, N. J., and the busi- 
ness of this plant flourished as men- 
tioned in the article in THE FOUNDRY. 
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Control Temperature 
(Concluded from Page 216) 


there are four pit type and two car 
type electrically heated and four steam 
heated heat treating furnaces, all 
automatically controlled. 

The electrically heated heat-treating 
furnaces, besides being equipped with 
automatic temperature’ controllers, 
also are equipped with absolutely in- 
dependent recording pyrometers and 
temperature limit safety fuses. The 
advantage of the independent control- 
ling and recording pyrometers is that 
in case anything goes wrong with the 
controller, the recorder shows just 
what treatment has been accorded to 
the load and the proper procedure 
can be determined at a glance. The 
temperature limit fuse is a _ safety 
device to cut off the power before the 
load is melted down and the furnace 
ruined in case the controller fails and 
the operator does not observe the con 
dition in time to remedy it. The fore- 
man of the heat treating department 
is required to observe the automatic 
control instruments and recording py- 
rometers every half hour and record 
the setting of the controllers and th« 
temperature readings. 

The steam heated furnaces 
equipped with pressure’ regulators 
which maintain a uniform temperature 
in the chambers and in addition the 
temperatures of the chambers are rec- 
orded on a recording pyrometer. 

These heat treating furnaces handle 
castings ranging in size from pistons 
and bearing caps up to motor bus 
frames over 6 feet long and produce 
a uniform temperature throughout the 
load to within + 10 degrees Fahr. 


are 


Summary 


This paper has been prepared to 
show why close control of the melting 
and pouring temperature in an alu- 
minum foundry is so essential and 
what results may be expected of good 
pyrometric equipment properly _in- 
stalled, maintained and used. The 
make of instrument to be used must 
be decided by the purchaser and there 
is a wide field from which to make 4 
selection. The manufacturer will fur- 
nish the complete equipment and full 
instructions for the proper installa- 
tion. Detailed descriptions of a few 
special features such as the asbestos 
insulated quick reading couples, the 
special wiring diagram of an indicat- 
ing pyrometer installation, pyrometer 
tube and holder, etc., have been 

cluded and if anyone desires to incor 
porate any of features in an 
installation they are at liberty to 

but will have to m: 

manufactured 


these 


probably 
they 


so, 


them as not 


are 
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Designs Loose Pattern Parts-I 


Practical Considerations in Constructing Loose Parts to Permit 
Easy Withdrawal of Pattern Are Suggested—Identifying Pieces 


INCE a foundry pattern only can 

be delivered from the sand in a 

direction parallel with the axis of 
withdrawal it is apparent that the 
sides of the pattern must not pre- 
sent any obstruction to their sepa- 
rating from the flanking sand. A 
pattern must not be wider at the 
bottom than at the top nor have any 
portions projecting solidly from the 
sides into the sand. Projecting pieces 
generally are left fitted loosely in 
such a way that the main body of 
the pattern is withdrawn first. Loose 
parts left behind are drawn laterally 
into the space left by the main 
body. This is the most important 
and the most common type of loose 
pattern construction, but there are 
others. 

Molders are familiar with the fact 
that it is much easier to withdraw a 
pattern part from the sand than to 
lift the sand away from the pattern. 
The delicate sense of touch, the feel is 
a keener guide in the first than in 
the second case. The pattern can 
be humored during its withdrawal, 
but a heavy mass of sand is not re- 
sponsive. This is one of the main 
reasons why patterns are made in 


By Joseph G. Horner 


two or more parts. If it was not 
for the danger of breaking the sand 
during the molding process, patterns 
might be made as complete units or 
solid, to use the ordinary foundry 
term. Perhaps the largest group of 
patterns is that in which each pat- 
tern is divided into symmetrical 
halves. The second largest group in- 
cludes a long list in which the main 
pattern is not jointed, but carries one 
or more loose pieces to be lifted with 
the sand in the cope. 

In a third extensive group, suitable 
prints are attached firmly to the main 
pattern and later, dry sand cores are 
employed to form projecting members 
on the face of the casting. Practice 
of ramming projecting parts on a 
drawback plate is somewhat similar, 
although usually it is applied to large 
molds. A drawback saves the cost 
of making a corebox. In fact on 
many classes of molds, particularly 
those for statuary and ornamental 
work the drawbacks are referred to 
as false cores. 

Considering first those patterns in 
which loose pieces project from the 
top, the center or the bottom, the 
position affects the manner in which 


they are attached. Strips near the 
bottom or part of the way down must 
be detachable, unless alternative meth- 
ods are preferred. A _ strip located 
close to the top or within reasonable 
distance of the top usually is made 
fast and the parting line is brought 
down to it. This method only per- 
mits of limited application since the 
vertical face above the strip must 
be well tapered. 


Strips Drawn In 


Width of a strip and the distance it 
extends from the side of the pat- 
tern are important factors. Obvious- 
ly where a strip has to be withdrawn 
laterally into the space left by the 
withdrawal of the main pattern, it 
must be narrower than the space. Oc- 
casionally where the width of the 
strip or other part exceeds that 
of the space by a small margin, it is 
split in two and removed thus in 
sections. Application of this meth- 
od is limited. Sand in the vicinity 
is liable to fracture and is exceeding- 
ly difficult to mend on account of its 
awkward position. 

Where the space left by the 
moval of the main pattern is ample, 


re- 
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IG. 1—TYPICAL PATTERN WITH A LOOSE RIB OR FLANGE AROUND THE LOWER END. FIG. 2—ALTERNATIVE METHODS FOR 


REMOVING THE LOWER FLANGE WHERE IT IS WIDER THAN THE EXAMPLE SHOWN IN FIG. 1 
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for example where the interior of 
the casting is to be formed with 
a large dry sand core, or where 
either the inner or outside body of 
sand is lifted away temporarily, com- 
paratively wide strips or other pro- 
jecting members can be delivered 
easily. The limit is reached at a 
point where difficulty is experienced in 
cleaning or mending narrow recesses. 

Usually where wide strips of 
flanges appear at or near the bottom 
of a pattern, they are attached in 
such a way that the molder can 
make a parting in the sand joint 
along the upper edge. The main part 
of the pattern is removed first, 
followed by the intervening part of 
the mold. The loose piece in the 
lower part of the mold then is with- 
drawn easily, irrespective of its size 
or width. | 

Typical examples of deep patterns 
ribbed top and bottom are shown 
in Figs. 1 and 2. The top ribs pre 
sent no problem and therefore are 
made fast, but those along the lower 
edges require consideration. If deep 
narrow webs have to be delivered, 
corresponding say, with the pattern 
sides in Figs. 1 and 2, the strips 
left loose along the bottom must be 
thinner than the spaces left by the 
webs as shown in Fig. 1. Even 
there the depth is almost too great 
to permit of their withdrawal with 
a bent wire. The method would be 
more practical if the webs were only 
half the depth shown. One of the 
methods suggested in connection with 
Fig. 2 is preferable where the ribs 
are too wide to be withdrawn later- 
ally from the web spaces. 

The simplest of three practical 
methods is to lift the internal body 
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-LOOSE AND BOSS PRINT TO BE 
INTO CENTRAL SAPCE 


FIG. 3 
DRAWN 


of sand away on a grid after the 
withdrawal of the webs and cross 
bars. This method provides ample 
space into which the ribs may be 
drawn laterally. The same condition 
obtains where the interior of the cast- 
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ing is designed to be formed by one 
or more dry sand cores. If the 
pattern leaves its own core, the ex- 
terior of the mold may be lifted 
away on a suitable plate as indicated 
at the left of Fig. 2, thus exposing 
the bottom ribs. Another way is 
shown at the right where the sand 
extending from the upper rib to the 
face of the lower rib is carried in a 
middle flask section. Choice of either 
method frequently is complicated by 
details and problems relating to other 
portions of the pattern. 

Strips lightly skewered that might 
just be drawn into the pattern spaces 
are shown in Fig. 4. The upper 
flanges cannot be treated in this man- 
ner. Unless a central space is avail- 
able into which they may be drawn, 
the joint of the mold must be made 
down to the top face, a middle flask 
part or a drawback plate must be 
used, or the mold part above the 
flanges may be formed with a print 
and cores as indicated by the dotted 
line to the right. A web that is 
thick relatively to the loose pieces on 
the side, thus affording opportunity 
for their withdrawal is shown in Fig 
5. Method of employing a_ bent 
pricker to draw a loose piece into a 
web space is shown in Fig. 6 A 
thick rib divided in two for easy 
withdrawal is shown in Fig. 7. Thi 
thin rib shown on the inner side needs 
no division. Fig. 3 shows a_loos¢ 
boss and its print that is to be 
drawn into a clear central space 
left by the delivery of the interior 
The round core afterward is inserted 
from the same clear space. 

Method of joining loose pieces 
varies with the character of the pat- 
tern and the position of the parts 
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FIGS. 4 AND 5 ILLUSTRATE 
A BENT POINT IS USED TO DRAW 


THE USE OF SKEWERS FOR HOLDING LOOSE PATTERN PARTS IN PLACE. FIG. 6 
A STRIP IN 


A DEEP MOLD. Fig.7—THE 
TWO TO FACILI TATE REMOVAI 


FLANGE 


A LONG WIRE WITH 


ON THE LOWER RIGHT IS SPLIT IN 
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ONNECTICUT popularly called the NUTMEG 

STATE, because of a legend that once an unscrupulous 
Yankee manufacturer made and sold wooden nutmegs, 
takes its name from an Indian term meaning (long river), 
referring to the Connecticut River, which flows through 
it from north to south. This territory originally granted 
to the Plymouth Company in 1606 is rich in history and 
the first trading post was established in 1623 at Hartford. 
A settlement at what is now New Haven was made in 
1638 and the government was largely founded upon the 
Scriptures. 

















Connecticut is one of the leading manufacturing 
states of the Union. According to the government 
statistics it produces more than half of the brass products, 
more than sixty per cent of the clocks, nearly half of the 
hardware, over three-fourths of the plated and britannia 
ware and nearly sixty-five per cent of the needles and 
pins made in the United States. Besides these industries, 
others which have attained large proportions are the 
manufacture of rubber goods, textiles, including cottons, 
woolens and silk fabrics and machinery. New London 
has long had an extensive shipbuilding plant, where some 
of the largest steamers afloat have been constructed. 
The development cof Connecticut’s manufacturing in- 
dustries is due to her favorable location in reference to 
large cities, to the abundance of water power and to the 
ingenuity of her people. 


CONNECTICUT has a total 
of 160 foundries of which 

76 Melt Gray Iron 

73 Exclusive Nonferrous 
Nonferrous Depts. of other 
foundries 
Melt Malleable Iron The factories of Connecticut produced an enormous 
Melt Steet quantity of small arms and ammunition for the armies of 


Melt Aluminum the United States and the Allies during the World War. 


In CONNECTICUT—THE FOUNDRY has 192 paid subscribers. 


Wherever metals arecast youll find 
THE FOUNDRY, 
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The most common method of attach- 
ing loose pieces on the outside of 
patterns is with wires or skewers 


looped at the outer end for the in- 
sertion of the finger. 
ticularly in smaller patterns, wire 
nails are substituted. Whichever one 
of the three is used it must stand out 


Sometimes, par- 


well clear of the pattern part in 
plain sight of the molder so that 
he may remove it when a sufficient 
quantity of sand has been rammed 


around the part to hold it in place. 

One to the employment 
of wires, particularly in standardized 
patterns the risk of setting the 
loose parts in incorrect positions by 
inserting the wires in the wrong holes. 
However, this can be prevented by 
stamping the location of the part on 
the main pattern, by scribing around 
the edge or by painting the sur- 
face a different color at the area of 
contact. These precautions are high- 
ly essential where several short strips, 
lugs, bosses or core prints are loose. 
Misplacement of any one will result 
in a waster casting. 

A good method to adopt 
practical in standardized patterns is 
to attach loose pieces with dovetails. 
They obviate any risk of displace- 
ment. The dovetails are shallow. 
They fit easily but without slop. They 
are tapered freely so that the main 
pattern draws away easily and leaves 


objection 


is 


wherever 


the dovetailed loose piece in place in 
the sand. 

Loose pieces should be stamped with 
the identifying number of the pat- 
tern of which they form a part. Un- 
less the greatest care observed 
both in the foundry and the pattern 
storage it remarkable how easily 
loose parts may be omitted or lost. 
Wire holes get filled with sand and 
easily are mistaken for pricker marks. 
This an additional why 
dovetails are preferable parts 
where they are suitable. 


is 


1S 


is reason 


on 


Study Uses of Gas 


No time has been lost by the Ameri- 
can Gas association in getting under 
way the half-million dollar research 
program for the development of the 
industrial and factory of 
As outlined by the association the 
research program will include inves- 
tigation into the following fields: 
Food stuffs, nonferrous metals, forg- 
ing, heat treating, drying, ceramic 
and miscellaneous heat operations. A 
test brass-melting furnace has been 
installed in a plant in Waterbury, 
Conn., and research will be conducted 
on the melting and annealing of non- 
ferrous metals. A baking oven has 
been erected in the American Insti- 
tute of Bakers, Chicago, and an oven 


uses ras. 
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pany. 


Microscope Is Useful 
(Concluded from Page 226) 


magnesium has been demonstrated by 
of 
standards, technologic paper No. 281. 


Merica and Waltberg, bureau 


A remarkable similarity has 


per. 


embrittlement results in a 


per. One of the new alloys 


and ductile metal when it has been 
annealed properly. Whenever’ the 
temperature is sufficiently high, and 
gassing conditions prevail, then the 
surface is converted into a mass in 
which the grain boundaries are em- 
brittled and differ considerably from 


the normal metal. 
fairs 
eterious 
by 


Such a state of af- 
Fig. 18, which del- 
removed 


shown in 
effect 
strong 


means when 


is 
can be only 
chemical mechanical 
the unattacked portion 
retains its customary properties. 
Use of Silver Alloys 

One of the most useful applications 
of this semiprecious metal to engi- 
neering purposes is in the preparation 
of the so-called silver solder, which 
consists of a brazing metal to which 
a varying proportion of silver has 
been added. This series of alloys gives 
rise to of the most interesting 
forms of eutectic structures which are 
capable of numerous modifications. In 
the usual variety for high conductiv- 
ity work, the percentage of silver 
added is usually 8 per cent and when 
used in conjunction with copper, the 
initial copper-rich crystallites formed 
generally well marked and con- 
tiguous to the joined surfaces. Fur- 
ther in as shown in Fig. 19, the tree- 
like forms of these crystallites have 
free scope to develop in the silver- 
zine eutectic, which can form beauti- 
ful patterns, most of which are highly 
ductile for such material. Thus 
when the sectional area of the 
braze has been reduced considerably, 
the deformation figures of the copper 
rich crystallites and the surrounding 
eutectic are often grotesque, but indi- 
cative of strength and unlikelihood of 
parting company, as seen clearly in 
Fig. 20, which like the former mi- 
crograph has been taken at 500 diam- 
eters magnification and shows the cop- 
per base with the solder attached. 

Enumeration of cases in which the 
microscope can prove of unestimable 
value to the nonferrous metal worker 
is almost endless. that 


or 


some 


are 


a 


cross 


It 


is hoped 


a Chicago machine com- 


been 
found recently in the working of some 
of the nickel alloys with that of cop- 
When being annealed, its ready 
structure 
exactly resembling that of gassed cop- 
of fer- 
rcnickel renowned for high magnetic 
permeability, shown in Fig. 17, illus- 
trates the normal structure of tough 
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the present selection of instances and 
illustrations will serve to assist those 
who yet have not contemplated seri- 
ously the installation and continuous 
application of a reasonably good mi- 





croscope and wherever possible a serv- 


iceable photographic outfit to prac- 
tical purposes. Knowledge gained in 
this way cannot be equaled by that 


obtained in any other direction and is 
most fruitful in attaining 
sults when applied 
manner 


better re- 


in common-sense 


Is Ford Recipe 
(Concluded from Page 208) 


of Cincinnati 
education to 
try. Under 


developed a system of 
co-operate with indus- 
this arrangement stu- 
dents attend classes at the university 
for a stated period then work 
in some factory for like period. 
When one student returns to school 
another takes his place in the fac- 
tory. The plan has proved popular 
and with modifications has been 
adopted elsewhere. About 200 stu- 
dents work in the plant of the Ford 
Motor Co. under similar conditions. 


and 
a 


Students from the University of 
Detroit and Detroit Institute of 
Technology alternate shop and class 


work every two weeks. Students from 
Antioch college alternate on a 5-week 
period. The university of Cincinnati 
has a shift of four weeks. Students 
from the University of Pittsburgh and 
the University of New York change 
every three months. 

Altogether over 4000 students of 
one kind or another are working and 
studying in Ford’s various Detroit 
plants under the direction of 160 
teachers and instructors. Payments 
to students and teachers total nearly 
$5,000,000 annually. 

The school is under the direction of 
F,. E. Searle who with his immediate 
corps of assistants occupies a suite 
of offices on the ground floor of the 
main building shown on page 206. The 
superintendent’s office is plainly furn- 
ished in keeping with the spirit of 
simplicity and opposition to any form 
of ostentation or empty 
characterizes the head of the vast 
Ford enterprises. The only orna- 
ments a beautifully executed 
of Mr. Ford and a 
reproduction of the famous 

that has been attributed 
both to Ralph Waldo Emerson and 
Elbert Hubbard. “If a man can 
write a better book, preach a better 
sermon, or make a better mouse 
trap than his neighbor, though he 
build his house in the woods, the 
world will make a beaten path to his 
door.” No comment 


show which 


are 
photograph 
framed 

quotation 


is necessary. 











Restore MoldingSandBond 


Veteran Foundryman Recounts Early Experiences in Attempting to Reclaim 
Foundry Sand and States That Many Modern Claims Cannot Be Sustained 


By Walter F. Prince 






ERUSAL of the technical press to a brick covered with oil or even mud or loam is applied the soft brick 





and visits to many foundries have to a wet or frozen brick. He chooses acts as a sponge and sucks in the 
soft open brick so that when the wet mud. The water evaporates and leaves 
ae ah See * many fine films of dried mud which 
one have been sucked into the porous 
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shown me that the subject of 











great deal of consideration. As 


of the largest users of molding sands Had Varied Experience brick. The strength of the bond de- 











for many years, I would like to iia : : : pends on the material sucked in and 
express my opinion on the subject. T HE author, W. F. Prince, the absorbing capacity of the brick. 
During the period I had charge of bases the accompanying com- Bonding material was found to be 
the International Steam Pump Co. ment on nearly half - ntury of best when containing the highest per 
foundries, we consumed such large foundry gp dihete curtng wh ch cent of aluminum oxide. Clean sand 
amounts of sand that an investiga- he has filled every position jrom absorbed bond most readily. 

tion became necessary not only on apprey woe boy to consulting spe- In bonding core sands we found 
account of purchasing new sand, but cialist. Forty-five years = he we could bond a clean washed sand 
to take care of the old sand. Try first entered the foundry of Dav with 100 parts of sand to one part 





» Kourher Tort over. Mass. > a os 
& Furber, N h And » Me ’ of linseed oil and get as good result 





ing to use the old sand _ entailed 







. *} P ‘ art! rift . rpishe ] IR . ° 
a continual loss. Heaps kept build- and shortly after he finished } as we could by using old or dirty 
. . p rnp? nreces ) ié was Dp ; f ] or 
ing up until we were deprived oi sa eship | ve Se % or loamy sands down to 35 parts 
) »? ) ” fhe Je . yl oO? yn ] “y » ° . 
molding floor space. As the sand foreman 1 h wceyln Foundry, sand to one part of oil. In all exp 





“+ 
c 
I al- L t . M ‘ He had « arge ments we found the bonding strenct} 





became old, production fell off. 
















wavs considered a well, tempered heap of the Nob foundry in Lynn in accordance with the cleanliness 
the cheapest. here the castings were made for the sands. One might say we fou 
vs — the old Thompson-Houston Co., our bonding quality in alumina. T! 
Returns To Original Method and later for the General Electric : © 
; , question then naturally arose, v 
With a_ well-equipped laboratory Co. He managed a foundry im not use clay to get this bond? W 
back of me, I started to rebond old South Boston until 1896 and then found we could do this but the 
sand, to try to bring back a life and as appointed foundry superin- oon lost its absorbing qualities. Wh 
bond equal to that introduced by new tendent of th Henry R. Worth , 
sand. Afte r experimenting for ‘ any ngton foundries, Elizabeth, N. J. Many Experiments 
years on hundreds of thousands of When the International Steam Examination of the grains of ol 
tons of this sand, I gave up the at- Pump Co. was organized he wa or black sand showed that the grai 
tempt and went back to the old made general superintendent ove were filled with carbon or fine du 
original method of introducing n all the foundries operated unde) Apparently here was the troubk r} 
sand. I realize that although I may the consolidation; the Henry R. old grain of sand saturated wit! 
. : . me a 
Worthington Co., Brooklyn, N.Y. carbon and not soluble in water co 





not have found the secret, the new 
chool of foundrymen in a_ better 


position may have been more fortu- 





I & K t a ) ge, not absorb either water or bondi 






nate. I have waited for and read of 
thi 











swer 
Ir 


subject. A principle is involved and ver 01 JUe al j *, but te xpe 
to accomplish results we have to | Henry R. Worthington ¢ for the green sand heaps. We 


an 












and 
























up to this prin ip! Har ‘ \ J H: / ound that tne dad on of ) ( 
ses . . ; ; ; ; : 

A gra of sand unde r } / / nd occasionall wa necessat s 
glass resembk a sponge full of motaing 1 mines ana 0 ate the heaps began to show too < 
small hol When two or more grains them o a cor ereial ba He a composition 
come together, ut less they are bonded } a United State fent for } 

a : ’ as } j All loan sands d not make s 
they are like ordinary gravel or bea ne ng Ci} ( ( ght iren ] 

. ore un ive or beach a ; able moidaing sand Molding l 

and grains with no bonding qualities (Oe, ¢ ew ‘ripping plate ’ 
- ( na jualities, 3 s ' . to be of the best must have cert 
The same grai: of sand bonded to SNe & Pron oe / ] ic] 
se ce jualities which other sands do 
gether become loam or molding sand prur yron mee meta Fight ’ 
. . . " } : have. In an attempt to develor a 
These grains al rb a film. which pears ago ne i ed his position } f } 
. ’ ee ong life bond, I experimented with 

ons and hold them toevether and since tha e has engaged ! ’ , . ; . 

| | a all sands which I could obtain f1 

A molder would not think of trving ' Fenera oundry consulting . . 

t ] . ry te or every section of the country. In a 
Oo apply a coating of los a face clita tai ; ‘ 
f “in : Ms : ; am to a face flask 20 x 20 x 20 inches I cast a 
0 jurnec rick, to a har lose . . . . . 
K urd « brick cube 6 x 6 x 6 inches each night. Each 
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block was cast as near the same tem- 
perature as possible and remained in 
the mold until morning. Each day the 
sand was wet with the same amount 
of water and a box 12 inches long 
by 2 inches square was filled with 
this sand and jolted a given number 
of blows. The sides then were taken 
away from the box and the sand 
block was shoved out over the edge 
of the box until it broke of its own 
weight. The distance was measured 
each time for comparison. Each grade 
of sand was analyzed before and after 
the trial. I have not the actual 
figures now but the best results were 
obtained from sand with a low vege- 
table and a high alumina bond from 
the Albany or North river territory. 
Western sands showed lower alumina 
and higher vegetable bond. They ap- 
peared sticky and good but they went 
down in proportion to the aluminum 
oxide they contained. I cannot give 
the exact These 
tests were made over 10 years ago 


number of heats. 
and after satisfying ourselves we con- 
sidered the record of no further in- 


; 


terest. 

However, and merely quoting from 
memory the tests showed about the 
following North River 


sand stood up for about 20 heats and 


proportion: 


contained about 12 per cent aluminum 
xide. Jersey and many western sands 
went down in from 5 to 15 heats. 
sy going down after a certain num- 
ber of heats is meant the bond dis- 
appeared and the sand would not 
hold together with the given amount 
f water. 

We then resorted to the use of 
d sands bonded with clay. Jersey 


1 clay was found to be high in 
umina. No trouble was experienced 


in bonding the old sand for one or 
two heats, but it was necessary to 
idd new clay after each heat. A 
rreater amount of water was needed 
to secure a satisfa tory bond with 
lay and old sand than where new 


and was employed. As we used the 
and over and over we were com- 

led to increase the amount of water. 
\fter experimenting for over a year, 


irtificial bonding was abandoned and 
t green sand heaps were rejuven- 
ited in the usual manner with new 
I do not want the foundrymen at 
rge to think I do not approve of 
rving to rebond old sand or that ! 
eel satisfied that I did everything 
ssible in the effort to find out how 
do it. We are living in a progres- 
ve age and each day we are finding 
iny new principles. I do not want 
be considered an authority on this 
ibject or to give the impression it 
annot be done. 
I do want to be of some assistance 
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to many foundry foremen who I be- 
lieve are being pushed into this sand 
question, before it is time. The same 
thing happened in the days of early 
melting with coke. Many articles 
were written on the amazing amount 
of iron that could be melted with a 
small amount of coke. Many good 
foundry foremen lost their jobs be- 
cause they could not produce good 
castings at a ratio of 10, 11 and 12 
to one. Owners and managers read 
reports of those who claimed to be 
doing it and the foundry industry 
all over the country was stirred up 
trying to accomplish similar results. 
All the conditions never were de- 
The conditions were not the 
same in every shop. Probably from 
first to last millions of dollars have 


scribed. 


been lost in bad castings and in the 
breaking up of well organized found- 
ries in a vain attempt to accomplish 
what a few led us to believe they 
All this took place over 
530 years ago, but the results that were 


were doing. 


claimed and broadcast have not yet 
Incidents of that 
kind cause a great deal of trouble 


been accomplished. 


and a great loss in money. 
Sand Is Not Satisfactory 

Many a good foreman, after read- 
ing of such results, tried to accom- 
plish them. Many an owner or su- 
perintendent has compelled his fore- 
man to melt at a ratio of 10 to 12 to 
one and the results were poor cast- 
ings, excessive loss in all direction and 
finally a dismissal of the foreman. 

I believe we are entering into the 
same condition with our sand. We 
read where one foundryman is using 
his o'd sand over and over with per- 
results. In a re- 
cent issue of THE FOUNDRY, one man 


fectly satisfactory 


reports he is obtaining better results 
from old sand than from a regular 
heap. Is it not possible that the con- 
these shops 


ditions which exist in 


’ 


differ from average foundry practice‘ 

For illustration, a short time ago 
I listened to a report on the bonding 
of old sand. I took it upon myself 
to visit that plant. I was taken to 
the floor where this sand was being 
used and the 
the sand was all right for flat backs 
but he could not cope 
it. Thi 
menting for over a year with bonding 
old sand, 


molder informed me 
anything with 
foundry has been experi- 


The foundry superintendent 
has written many articles on how it 
was done and the good results ob- 
tained. I found he only had this 
sand on one bench floor and the 
molder informed me it was a rotten 
other 
foundries where the management wish 
to convey the idea that they have 
found the secret. In every case it 
has been the They 


heap. I have visited many 


same old story. 
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had a few floors working or a 
special condition allowed them to use 
this sand. When asked why they did 
not adopt it on all floors throughout 
the shop I was told some condition 
prevented. The socalled jobber on 
crooked work didn’t care to use it. It 
did not allow him to work fast enough. 
It would not cope. Others didn’t use 
it because it had to be worked wet 
and so caused trouble. Shops pro- 
ducing great days works and paying 
the lowest price for piece rates did 
not consider it. 

My reason for writing this article 
defend foundry 
foremen who are liable to be con- 


is to many good 
sidered not competent by owners or 
cannot ac- 
Many 
anxious to 


superintendents if they 
complish impossible results. 
good foremen who are 
keep up with the times, who try to 
accomplish something and who find 
they are losing a lot of money, be- 
come discourage 1. 

My advice would be to appoint a 
committee to investigate each shop 
that is Have the 


committee publish the reports of con- 


experime nting. 


ditions as they find them after tak- 
ing all conditions into consideration 
We want to save this old sand, we 
want to progress, but we do not want 
to fool ourselves and cause trouble 
and hardship on a misrepresent 


condition 


Pittsburgh Foundrymen 
Hold Meeting 


Because of the widespread interest 
in the subject of apprentices, a large 
Walter B. 
Jones, research professor of vocational] 
education of the University of Pitts- 
burgh, at the February meeting of the 
Pittsburgh Foundrymen’s association, 
held at the Fort Pitt hotel Feb. 21. 
His subject was “The 


attendance greeted Dr 


Training of 
Patternmaking Apprentices” and va- 
rious methods for training were out- 
lined in an interesting fashion. 

Dr. Jones was graduated from the 
rrafford, Pa., and 
served his apprenticeship at the plant 
of the Westinghouse Electric & Mfg. 
Co., in that city. In 1917 he was 
graduated from the Carnegie Institute 


public school of 


of Technology in the industrial teach- 
er’s training course. He since has had 
a number of years experience as a 
public 
schools and has also been an instruc- 
tor in the college of industries at the 
Carnegie Institute of Technology. Dr. 


Jones 


teacher in the Pittsburgh 


received his master’s degree 
from the teachers’ college, Columbia 
university, New York. Since Febru- 
ary of last year, he has been pro- 
fessor of vocational education at the 


University of Pittsburgh. 








Patternmaker’s Gouge a 
Major Turning Tool 


By Walter C. Ewalt 


HEN turning wood in the 
Wi istic the patternmaker uses 

hand tools far more often 
than the rigid or fixed tools fastened 
in the tool post. Often the nature of 
the work requires that both types of 
tools be used on the same job. Where- 
ever it is possible to make better 
time with the fixed tool and car- 
riage, that equipment should be used. 
When making a straight cut, a truer 
and just as finely finished piece may 
be obtained in time with the 
fixed tool. Knowledge gained through 
experience should determine the type 
of tool that may be used to best ad- 
vantage, 

Types of hand turning are 
shown in the accompanying illustra- 
tions as follows: Fig. 1, the gouge; 
Fig. 7, straight edge or square point; 
Fig. 8, spear point or diamond point 
chisel; Fig. 9, the Fig. 
10, the right skew; left 
skew; Fig. 2, the skew 


less 


tools 


round nose; 
Fig. 11, the 
double edge 

Fig. 3, the parting 
1, the hustle chisel; Fig. 5, 
Fig. 6, the 


or chisel skew; 
tool; Fig. 
the tooth plane iron and 
sizing tool. These tools may be ob- 
tained in many different widths and 
other types of tools may be obtained for 
work requiring special kinds of tools. 


and 
tools, 


and single 


skews 


The gouge the 
double edge are cutting 
while the remainder of the 
used for scraping. The gouge may be 
both for the roughing fin- 

operations. It is used as a 
roughing tool in the first 
to reduce the work to within 
3/64-inch of the 


tools are 


used and 
ishing 
operation 
1/64 to 


diameter desired. 


Tools Should Be Sharp 


If tools are to work efficiently and 
produce a smooth finish, they should 
be ground with good, straight bevels. 
The length of the bevel produced in 
grinding varies with the individual. 
Some woodworkers prefer a_ bevel 
ground back while some wish a 
shorter bevel. After a certain point, 
a long bevel weakens the cutting edge 
as it leaves a long thin section which 
may be broken off easily when in use. 
The necessity for cutting both hard 
or soft woods, such as pine or cherry, 
the bevel used. It is ob- 
vious that the longer bevel will hold 
up better in the soft woods than will 
be the case in cutting hard woods. A 
bevel that will cut both hard 
soft woods efficiently should be 
termined by experience. 

The 


regulates 


and 
de- 
may be 


bevel ground in 














Fig. 9 


Leaapen=> 


Fig. 10 


a, 


Fig. 11 


Tools Used For Cutting and 
Other Operations 

















Figs. 7 To 11 


hollowed out in a grindstone 
Fig. 12. The shape of 
the bevel may be seen in Fig. 13 
When it may not be a good policy 
for various reasons to make a groove 
in the stone, the bevel must be ground 
by rolling the tool around from one 
side to the other. The burr caused 
by the grinding may be removed from 


groove 
as shown in 




















Tia 
Fig. 2 
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Fig. 3 Fig. 4 





Fig. 5 








FIGS. 1 TO 6 
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VARIOUS TYPES OF TOOLS USED BY TH E PATTERNMAKER IN TURNING WOOD ON THE LATHE 
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the rounded edge of a stone used on 
the concave side. 

Long handles should be used on 
turning tools, a handle 10 inches long 
being considered a good size. Many 
patternmakers use cutting tools with 
a cutting edge at each end and a 
handle with a slot which may slip 
over either end. This type of tool is 
dangerous by some pat- 

It is unsafe to use either 
ended or the single end 
handle. 


considered 
ternmakers. 
the double 
tool without a 


Hold Gouge Steady 


The gouge is held as shown in Fig. 
14 when making a cut. As may be 
noted, the long handle extends back 
under the forearm. The tool may be 
held steadier in this position than if 
the handle was held only in the hand. 
If the handle is held in the hand with- 
out the brace of the forearm, a large 
shaving or chip may cause the wrist 
to bend and perhaps pull the tool 


THE FOUNDRY 


into the work. The correct position 
of the hand also is shown in Fig. 14. 
The thumb should rest on top while 
the fingers grasp the handle near the 
ferrule. The other hand holds the 
tool firmly but lightly against the 
rest. The first finger of the hand is 
placed against the rest to act as a 
guide. 

When passing the tool from one 
side of the rest to the other, the 
hand sometimes is placed on top of 
the tool and the little finger acts as 
a guide. Usually one hand acts only 
as a guide the action of the 
work when turning holds the _ tool 
against the rest. However, there are 
times when it is necessary to change 
the position of the hand at the rest. 
Instances of this kind may be found 
in making grooves or turning off in- 
termittent pieces of work such as the 
arms of a pulley or the teeth of a 
gear. In such cases the little finger 
and the thumb hold the gouge while 


since 
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the remaining fingers grip the under 
part of the steady rest. It is obvious 
that it is rather difficult to work 
under this condition and therefore the 
method of holding the 
only when it is not 
move the tool far sideways. 


tool is used 


necessary to 


Place Rest Near Work 


The steady rest should be placed 
as near the work 
times. This does not that the 
rest should be moved with every cut 
the work, but if the rest is 
not more than a half inch from the 
work, the tool probably will not be 
pulled into the work. Of course it 
not always is possible to keep within 
that distance, as in large rough work, 
it may be considerably How- 
ever, in such cases, more care will be 
required in holding the tool 
or it may be jerked out of the hand. 

In starting the roughing cut with 
the gouge, the tool is pushed into the 


as possible at all 
mean 


across 


more. 


turning 
















































































Fig. 19 


/ 
/ Fig 20 








12 TO 20—METHODS OF 


SHARPENING 


HOLDING THE TOOLS ON 
THE LATHE 


THE TOOLS, 


THE 


REST AND LAYING OUT THE WORK ON 
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distance from one end, 
The tool then is 
of the 


work is 


work a short 
making a light cut. 
moved sideways from end 
to the other until the 
Some patternmakers turn the 


one 
work 
round. 
two ends round first, and then round 
out the center portion. As the work 
is cut almost to the diameter wanted, 
tell the cor- 
rect amount been removed. This 
may be accomplished by stopping the 
lathe, or if that takes too much time, 
by placing the hand lightly on the 
revolving work, to feel the flat places. 
However the hand should be placed 
on the revolving work carefully so as 
not to catch the fingers in any way. 
After some experience, this is prob- 
ably the wood turners tell 


the 


when 


it is necessary to 


has 


way most 


when work is round. 

The 
right to left or 
the 


position of 


from 
should 


gouge may be worked 


vice versa and 
changing of 
the cutting 
slightly inclined as in 
14 which shows the gouge cutting 
from left to right. It will be noticed 
that the cutting is accomplished with 


hands. 
edg > 
Fig. 


not 
The 


should be 


require 


the lower side. If the edge is held 
high, it will turn and force the tool 
into the work. This may be seen in 
Fig. 15. The steady rest may b 
placed somewhat above the center 
during this roughing cut and as the 


should be 
¢ dge of the 


the 


comes rourd, it 


work b 
placed so that the cutting 


directed toward axis of 


gouge 1s 


the work. 
Measure With Calipers 

After the work becomes round, the 
calipers are set about 1/16-inch larger 
than the required diameter. If the 
work is large, it will become neces- 
sary to stop the lathe from time to 
time, to measure but in smaller work, 
the gouge may be held in one hand 
and the caliper in the other. 

The work is cut with the gouge at 
several places and measured with the 
calipers until the desired diameter is 
secured. The stock then may be re 
moved between the calipe red places. 
The operator must be careful when 

ing a gouge to bore out a_ hole. 
In fact it 1 better to use a round 
nose tool for this work. Fig. 20, 
shows that the slightest chip or un 
evennes n the wood may cause the 
upper il f the cutting edge of the 
gouge to turn into the work, thus 
poiling the work and perhaps injw 
ing the oper ; 

A izing t i better than the 
gyouge for cutt r to the required 
diameter This t i narrow cl 
and used when tur nd ca ring 
at the same time, as previously d 
scribed. The method of using I 


; ' . : 
shown in Fig. 15 or when use 
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Fig. 


gouge 


shown in 
the 


grooves, 


tool 
Vhile 


smaller work, the 
6 is convenient. 
may be used to turn it sel- 
dom is used by the patternmaker for 
that 


purpose. “Generally he uses a 


round nose as shown in Fig. 9, since 
this practice is much safer. 

The skew chisel shown in Fig. 2 
is an excellent tool in the hands of 
a professional wood turner. In fact, 
the gouge and skew chisel are prac- 
tically the only tools necessary for 


artistic wood turning, such as making 
chair rungs, ete. The finest 
finish the 
with the skew chisel, since the fibers 
of the wood are cut, not scraped. 


table legs, 


across grain is obtainable 


Used by the Patternmaker 


patternmakers 
manner as 


However, not many 
use this tool in the 
the artistic wood turner 
difficult to turn the work to 
diameters required in patternmaking. 
In using the for artistic 
vork, the steady rest is raised almost 


Same 
because it is 
exact 


skew chisel 


as high as the top of the work and 
the bottom corner of the chisel slides 
upon the rest. The chisel is held 


15 degrees from the axis of the 
the part of the cut- 
ting engages the work. The 
bevel of the cutting edge, at the point 


about 


work and lower 


e lge 


where it cuts, should almost rest upon 

the work, as shown in Fig. 16. 
However, the skew chisel has a 

place in the patternmaker’s kit as a 


tool for making V and square grooves 
or in cutting down the ends of core 
prints, ete. The point is used in these 
cases to cut a small amount alternate- 
ly on each side of the line. Care must 
be used not to take off too much at 
a time or the temper will be drawn 
from the _ tool. As the groove be- 
comes deeper only the point of the 
chisel should be engaged, since if the 
entire cutting edge is used, the heel 


will be drawn in and the work spoiled, 


this method of cutting is shown in 


tool, Fig. 6, is hown 
15. After the work has 
been roughed off to approximately the 
tool is 
in making several grooves spaced one 
and at the 


The SIZIng 


in use in Fig 


desired size, the sizing used 


or two inches apart diam- 


eter wanted. As shown in the illus- 
tration, the tool is held in one hand, 
the handle rest underneath the 
wrist and forearm and the other hand 
holds the calipers One leg of the 
calipers rests on t work in the 
groove and as the cut grows deep 
enough, the calipers are slipped over. 
After the several g ves are ma le, 
the gouge is used to cut the interven- 
ing stock to within a_ sixty-fourth 
nd then the chis¢ used to finish 
the cut if it is in a traight line 
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The sizing tool and chisel are held 
in line with the axis of the work 
when turning, that is, they point to- 
ward the center. Most workmen pr 
fer using the round nose, shown in Fig. 


9, when making grooves, fillets, ete. 
It is less dangerous to use than the 
gouge. Grooves are easily turned 
with the round nose. Marks are made 
on the revolving work denoting the 
width of the groove, usually by the 
points of a divider. The smallest 
diameter is found by using the cal- 
ipers as when using the sizing tool. 
This manner of holding the sizing 


round nose is governed by the 
the work. If the work is 
large, the lathe must be stopped to 
measure, since in that two 
hands are used with the sizing tool. 
When making a fillet, the wood is 
turned the the bot- 
tom and top and then the round nose 


tool or 
size of 


case, 


down to size at 


is used to cut the curve. Fig. 18 
shows the _ dividers marking the 
groove and the square shoulder for 
the fillet. 


The spear point Fig. 8 is 


roughing cuts such as cutting down 
the square of the fillet before using 
the round nose. It is used for turn- 


ing up large face plate patterns, but 


more often is used in cutting the sides 
boring out 


inside work and trimming the ends of 


of a square groove or in 
prints. 
Figs. 10 


skews, 


and left 


the right 
scraping 


and 11, 
simply chisels 
purpos¢ 
of finishing up in corners and angles 


are 


with the edges angled for the 





Fig. 4, the hustler chisel is used fo. 
cutting off and for sizing. The twe 
projecting edges cut the wood first 
making grooves and the stock in be 


tween is taken off by the cutting por 
tion between the two edges. 
Fig. 5 is the tooth 


for facing 


difficult to 


1ro! al 


plane 


is used segment work 


It is often face such work 


straight with a straight chisel on ac 
count of the grain of the wood, th 
glued joints and the vibration whic} 
are set up. As the tooth plane to 
is made up of a number of teeth 


each tooth enters the wood easily a 
they do not dig in and out like a 
chisel. Some claim that the sma 
grooves made by the tooth  plar 
makes a better glue joint 

The tool shown at Fig. 19 mak: 
finish which is inferior only to tha 
made by the double skew chisel a1 
is much safer in inexperienced har 
It is especially useful when turni1 
small spindles. It requires less pre 
Sure against the work tlt! i yua 
chisel or an ordinary round n 

ince it is hollow ground and pr 
sents a longer taper to the cutt 
edge and cuts the work smoot! 








Wuat OTHERS ARE THINKING 


Abstracts Selected from the World’s Foundry Literature 


Sedium Silicate Stops Leaks 


Impregnating Aluminum Castings 
with Silicate of Soda, anonymous, 
Metal Industry, London, Jan. 28, 1927. 
Aluminum castings which are used on 
gasoline or oil lines sometimes leak 
owing to the ability of the liquid to 
find its way through minute pores. 
This porosity is claimed to be com- 
bated successfully by impregnating 
the castings with sodium silicate in 
an apparatus which is evacuated, 
filled with solution and a pressure of 
300 pounds per square inch is applied 
in sequence. The apparatus consists 
of two steel bottles of approximately 
763 cubic inches and 1050 cubic inches 
capacity, and known as the impreg- 
nating and feeder bottles, respectively. 
The two bottles are placed parallel 
in the vertical plane, and cross con- 
nected at the bottem by a %-inch 
pipe containing a valve. The impreg- 
nating bottle is fitted at the top with 
a removable flanged head which has 
two fittings: one of which leads to a 
vacuum and pressure gages. and the 
other to the vacuum pump line. An 
offset on the vacuum line leads to the 
pressure pump. Valves are interposed 
so that either pump may be used. 

The method used was to take the 
rejected castings and clean them well 
to remove all foreign matter. The 
solution of sodium silicate is heated 
to 190 degrees Fahr. The impregnat- 
ing bottle heated to prevent 
chilling the solution. Castings are 
placed in the impregnating bottle and 
the cap flange drawn up tightly. The 
line is then opened and when 
shows 25 inches of vacuum, 

from the feeder bottle is 
opened and the solution allowed to 
fill the impregnating bottle. Mean- 
while pressure is built up in that line 
and after closing the vacuum line 
valve, the pressure valve is opened 
and a pressure of 300 pounds per 
square inch built up in the impreg- 
nating bottle. This is held for one 
hour, then the castings are removed, 
thoroughly washed and dried. An air 
pressure test of 30 pounds and of 
gasoline, 100 pounds showed no leaks 
castings. 


also is 


vacuum 
the gage 
the line 


in the 
Describes Modern Apparatus 
Seve ntifie Me thods Practice d i” Mod- 
Foundries, by J. M. Espvana, La 
Mode rve, Paris, December, 


ern 
Fa di } ie 
1926. 
This is a paper 
Espana before the 
of the Association of 
gineers of Spain. It consists of a 
review of the principal _ scientific 
methods, machines and instruments in 
the modern foundry The author de- 
scribes various testing machines for 
shearing, bending, shock and com- 
pression tests, also methods of test- 
ing the quenching of malleable iron 
and for the capacity of the 
molten the mold. This 


presented by M. 
Barcelona section 
Industrial En- 


testing 


metal to fill 











description of a 
used in cer- 


the 


process 


is followed by 
special siphon 
tain cupolas. The tapping hole is 
closed with a brick in which are 
three holes one above the other. When 
the molten metal appears at _ the 
lower hole, this is closed with a plug 
of clay; the metal rises to the sec- 
ond hole and when it comes through 
this also is closed; finally the metal 
runs through the upper hole. If the 
blast is suddenly cut off there is a 
decrease in the pressure inside the 
cupola and the level of the metal in- 
side the cupola rises while the siphon 
effect automatically stops the flow of 
the metal through the tapping hole. 
The paper deals with pyrometers, the 
necessity of an instrument especially 
adapted for foundry work being em- 
phasized. An instrument for testing 
the degree of ramming of the sand 
in moulds is described. The author 
mentions the practice of effecting ad- 
ditions of ferrosilicon and ferroman- 
ganese to the charge or in the ladle. 
He also emphasizes the necessity of 
a laboratory both for chemical analy- 
sis and physical tests. 


Lowers Iron in Slag 

The 2elation between Melting Tem- 
perature and Lime Additions on the 
Tron Content of Cupola Slag, by E. 
Diepschlag, Die Giesserei, Nov. 6, 1926. 
Efforts to increase the melting tem- 
perature in cupolas without increasing 
the amount of coke has aroused the 
question whether the oxidation of iron 
increases or decreases with higher 
temperatures. An experiment to 
solve this problem has been carried out 
and the results are interesting. 

To get accurate results concerning 
the relationship between FeO in slag 
and melting temperature, it was neces- 
sary to determine the weight of iron 
and slag discharged and then calcu- 
late the percentage of FeO with re- 
spect to 1 kilogram of charged iron. 
From the results derived from about 
60 determinations, it was found that 
the amovnt of FeO in the slag was 
considerably less at higher tempera- 
tures than with lower temperatures. 
The average was 0.95 per cent at 1450 
degrees Cent. Therefore. it is believed 
that the burning off of iron decreases 
with increasing temperatures. 

As known from other metallurgical 
nrocesses it is possible to reduce the 
ferrous oxide (FeO) in slag bv in- 
creasing the temperature and adding 
lime (CaO). The latter has the 
same effect in the cupola, but only to 
a certain extent. The experiment car- 
ried on clearly, contrary t 
others, that the FeO content in high 
lime slag increases with high tem- 
peratures. The for this prob- 
ably is that pure lime slag obtained 
through high temperature becomes 
viscous and ceases to protect the molt- 
€n iron against oxidation. Fluorspar 
has been added to get a more liquid 
slag and it was found that by keep- 
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shows 


reason 





liquid, the burning off 
was reduced. Conclusions 
drawn are that the oxidation of iron 
when high melting temperatures are 
empleyed is dependent on the chemi- 
cal processes involved and the physi- 
cal properties of the slag. 


ing the slag 


of iron 


Train Apprentices 

The Organization of Apprenticeship 
in a Foundry, by F. Aubry, La 
Fonderie Modern Paris, December, 
1926. 

In this paper presented at a meeting 
of the Association Technique de Fond- 
erie de Paris, the author discusses the 
problem of obtaining apprentices in the 
foundry. He admits that it is es- 
pecially difficult to recruit appren- 
tices as molders and suggests offer- 
ing them a slightly higher salary 
than that of apprentices in the spec- 
ialty departments. At the Fonderies 
de Brousseval, Haute-Marne, boys 
aged from 13 to 18 years can be 
molder apprentices; this is rendered 
possible in France the 8-hour 
day is applied. author sum- 
marizes the studies which 
is divided into two sections, one of 
general and supplementary classes, 
the other of technical and specialized 
classes. The course is of three years’ 
duration. When the course is com 
pleted, it is suggested that a bonus 
be paid at the end of the course, an- 
other bonus a year afterward and 
another two years later, to encourage 
the workers to remain with the con- 
cern that has been responsible for 
their instruction. The author em- 
phasizes the necessity of giving prac- 
tical instruction to the apprentices in 
the foundry and commends the prac- 
tice of giving the young molders an 
opportunity to work on actual orders. 
The various competitions, examina- 
tions and the control of the course, 
as followed at Brousseval are ex 
plained by the author. 


, 


since 
The 


course of 


Shrinkage Causes Defects 

Shrinkaae or Pl efe) $, by Felix 

Henon, Fonderi« Moderne x October 
1926. Exception 1S 


taken to J, 
Leonard’s theory that most defects 
are due to the 


release of The 

author endeavors to prove that in 
manv cases the defect is due to 
shrinkage. In order to counteract 
effects it is suggested to ac- 
celerate the cooling at the points 
where the defect ha observed, 
to decrease the resistance of the mold 
to compression when shrinkage takes 
place, to modify when the 
shape of the casting, to reduce as 
far as practicable the differences in 
section, and to have heads above the 
massive parts in order to maintain 
them in a liquid state while shrink- 
takes place at the extremities, 
The need for a standard list of terms 
f various defects in castings 
extent, 


for the 
is emphasized to considerable 


rases 


these 


heen 


po sible 


ve 
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H @ Paying for Dead Horses 
OW far does the foundry’s 
go? It generally is believed and assumed that 
the foundry is responsible to the customer in 
replacing a defective casting. No reputable 
foundryman knowingly would supply a customer 
with a casting that he believed not standard in 
every way, because he could not afford to lose his 
customer’s confidence. However, a recent decision 
in the English courts will give all foundrymen 
food for thought. Justice Roche in the case of 
J. Gordon Alison & Co. Ltd. vs. Wallsend Slipway 
& Engineering Co. Ltd. decided against the de- 
fendants. The plaintiff is a ship repair company 
and the defendant an engine builder, and the case 
involved an intermediate cylinder which the latter 
supplied. This cylinder when tested was found 
to be partly defective, but it was believed that 
with certain repairs it could be used until a new 
one could be cast. However, upon further exami- 
nation it was found that other cracks appeared 
and the inspectors condemned it. Consequently, 
the ship could not proceed upon its journey and 
the ship owners sued the ship repairers for ap- 
$22,356 which was settled for about 


Post 


responsibility 


proximately 
$20,898. The ship repairers or J. Gordon Alison 
& Co. in turn sued the Wallsend company for 
this sum and won its case. 


ry. 
Tue judge gave a learned discourse on the 


defects and their causes and seemed to have an 
excellent understanding of the subject. He gave 
it as his opinion that due to some neglect or haste 
in making the casting, the defendant was respon- 
sible for the defects that appeared, even though 
they were not noticeable when the casting was 
shipped. Even then the defendant would not 
have been liable except that the judge upheld 
the plaintiff in that the usual red ink clauses 
headed, “‘All offers are subject to our usual strike 
and guarantee clauses, accidents, etc.” did not 
state definitely that the defendant only was re- 
sponsible to the extent of replacing the casting. 

Should this decision be upheld in the higher 
courts, foundrymen may be held responsible for 


all sorts of damages if it can be shown that the 
casting supplied was defective. Therefore, the 
foundryman should see that all contracts bear in 
no uncertain terms that his responsibility is only 
to the extent of replacing the defective castings. 


@ Tell the World 


, lesson may be learned by the 
foundrymen of America through a study of sales 
methods which have been developed and practiced 
by several important industrial groups during 
the past few years. Facts of a campaign which 
has been waged by the National Paint & 
Varnish association were told recently by Ernest 
T. Trigg, president John Lucas & Co. Inc., Phila- 
delphia, at a Cleveland gathering, and are worth 
careful consideration. 

In 1921, that organization set out deliberately 
to put on an intelligent campaign for trade 
extension. Members of the association at that 
time, when general business conditions were at a 
low point, undertook to double the volume of 
sales of the paint and varnish manufacturers in 
five years. However, the campaign was so suc- 
cessful that the goal was reached in four years. 


M eruops used in the movement to increase 
sales are interesting. The national advertising 
campaign carrying the slogan Save the surface 
and you save all has carried the message of the 
paint and varnish manufacturer to the far cor- 
ners of the earth. An educational bureau was 
organized to assist in spreading the value of paint 
as a preservative. Through the educational work 
the standing of the industry was placed on an 
exceptionally high plane. 

Perhaps the time will come when foundrymen 
will unite to tell the world that they are manu- 
facturing a high quality product which is essen- 
tial in the lives of every individual. Such a com- 
bination would go far in stamping out the in- 
jurious propaganda which has been and is being 
circulated concerning the substitution of fabri- 
cated articles for castings. The industry needs 
educational and sales campaigns. 
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Trade Trends in Tabloid 
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improvement. 


from capacity. 
ried the 


ASTINGS orders are showing some increase 
with the advance of the spring season. 
jobbing foundries 
Stove and 


tomotive 
increasingly busy. 
while not as heavy as during the closing months 
of last year is satisfactory. 
iron foundries in the central west report slight 
Miscellaneous steel 
mand is good, but railway foundries still are far 
While the railroads in 1926 car- 
heaviest traffic 









General jobbing gray 


in their 














of 
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are becoming by 
furnace work, 


castings de- 


history. and 


Tron 


the preceding 
production of pig iron in February, as reported 
Review 
as compared with 3,101,346 tons in the preceding 
month, 
more decided decline. 
last month totaled 654,008 tons compared with 
for January. 
accounted in some measure for this loss. 
age New York prices for nonferrous metals in 
February, according to Daily Metal Trade follow: 


the 


745,766 tons 


Trade 


total 


of 


month. 





Although the total 


was 2,940,823 _ tons, 


merchant iron showed a 


The merchant iron made 


The month 


Aver- 


short 





























while car buying was active in January, a decline Casting copper, 17.25c, electrolytic copper, 12.- 
y i and 934c; Straits tin, 69.456c; lead, 
was noted during February an nett manne. caine 934c; Straits tin, 69 ut c; lead 
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Comings and Goings of Foundrymen 

















RTHUR SIMONSON recently has 


been elected vice president of 
the Falk Corp., Milwaukee. 
Mr. Simonson was born in Sheffield, 
Eng., and was educated in_ the 
public schools of that place and in 
the Sheffield Technical school. He 


served his apprenticeship in the steel 
department of Edgar Allen 
Ltd., Sheffield. In 1900 Mr. 


foundry 
& Co. 











SIMONSON 


ARTHUR 


the United States 
of Alexander Tro- 
the side-blown con- 
number of 
Lat- 


Simonson came to 
as 


penas, 


representative 
of 
installed a 


inventor 
verter, and 


these furnaces in various plants. 


er he was general foundry superin- 
tendent of William Wharton Jr. & 
Co. Inc., Philadelphia. Since 1910 


Mr. Simonson has been connected with 


the Falk Corp. in various capacities 
in the steel foundry. He has been 
sales manager of the steel foundry 
department of the firm since 1916, 

H. H. Nott, Smith System Heat- 
ing Co., Minneapolis, recently elected 
president of the Twin City Foundry- 
men’s associatio Minneapolis, re- 


ceived his education in the schools 
of that city and began working for 
the A. Guthrie Co., St. Paul where 
he pent three year Following this 
he was connected with the Minneapolis 
Steel and Machinery Co. for two years 
Mr. Nott next was associated with 


Minneapo 
Five 


Waterman-Waterbury Co., 


lis as general purchasing agent. 


years ago he became connected with 
the Smith company as general pur- 
chasing agent and assistant superin- 
tendent of the foundry department. 

Louis Powelk has been appointed 
foundry superintendent of the Chicago 
Steel Foundry Co., Chicago. Prior 
to his connection with this firm, he 
was foundry superintendent for Burn- 
side Steel Co., Chicago and before 
that was assistant superintendent for 
the Michigan Steel Castings Co., De- 
troit. 

J. J. Jordan been 
charge of the new foundry 
nearing completion at the Massachu- 
sctts State prison, Charlestown, Mass. 


has placed in 


which is 


Previous to his present position Mr. 
Jordan was in charge of the foundry 
of Levering Bros., Baltimore, and be- 
fore that was associated for 12 years 
with the King’s County Iron Foundry 


Co., Brooklyn, N. Y. Mr. Jordan is 
a brother of Pat Jordan, Mansfield 
Foundry Co., Mansfield, Mass., who 
for many years has been prominent 


in New England foundrymen’s circles. 


John E. Galvin, president of the 
Ohio Steel Foundry Co., Lima, O., 
and ae director of the American 
Foundrymen’s association was elected 
president of the Lima Manufacturers’ 
association. L. A. Larsen, vice presi- 
dent and treasurer of the Lima Loco- 
motive Works Inc., was elected secre- 
tary and treasurer, and E. N. Pierce, 
secretary and assistant treasurer of 


the Lima Locomotive Works Inc., was 
named assistant secretary and trea 
urer., 

D. L. Mathias, editor of Forg ng- 
Stamping-Heat Treating since No- 
vember, 1922, and also editor of 
Blast Furnace and Steel Plant for 
the past year, resigned Feb. 12 to 
accept a position with Mackintosh- 
Hemphill Co., Pittsburgh, as a metal- 
lurgical engineer. Mr. Mathias has 
had considerabl experience in this 
worl is he served in a similar ¢ca- 
pacity with Mackintosh-Hemphill Co. 
from 1914, after graduation from the 
Carnegie Institute of Technology, un- 

1920 He was associated also with 
I Br n Instrume Ci Philadel- 
phia, 1 pyrome engineel In 

id n t h d as n 1r- 

il er neer he hay ( irge 

f publicity and advertising for the 
Mackintosh-Hemphill  ¢ Mr. Ma 
thias is a member {f the American 
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Societ 





y 


for 


American 


rials. 


Steel Treating and the 
Society for Testing Mate- 
Albert N. Wallin, who has been se- 





lected secretary-treasurer of the Chi- 


cago 
wide 


and foundrymen 
surrounding 


Foundrymen’s 
acquaintance 





Club, 
among 
in Chicago 


territory. As a 


WALLIN 


enjoys 


a 


foundries 


and 


in 


sales 


representative in the Chicago district 
for the S. Obermayer Co., foundry 
equipment and supplies, Mr. Wallin 
has familiarized himself with the in- 


dustry through more than 15 years of 


contact. 
Wallin 


i 


A native 


began his. service 


Obermayer 


years 


ago 
ly after leaving the public schools. 


as 


Chicagoan, 
with 


company more 


Mr 
tl 


than 20 
an office boy, immediate- 


J. Ramsey Speer was_ re-elected 
president of the Mackintosh-Hemphill 
Co., Pittsburgh at the annual stock 
holders’ meeting. F. H. Moyer, vice 
president, D. H. Baum, secretary and 
treasurer and Jamé ( McFee a 
sistant ecretar\ were other officer 
returned 

I S. Black ha re d the \ r 
ican Manganess S | or (°} 
Heights, Ill., with } he rters a 
the home offi His new dut 
will be connect v echanik 

nd sales cor yr engineering p1 
tic A. H. Exton a has re¢ é 
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the American Manganese organization. 
He will hold the position of chief en- 
gineer. 

E. C. Andrews, president of the 
Niagara Radiator & Boiler Co., and 
the Jacob Dold Packing Co., Buffalo, 
sailed recently for England. 


Southern Metal Trades 


Group Meets 

A joint meeting of the North and 
South Carolina divisions of the South- 
ern Metal Trades association recently 
was held at Salisbury, N. C. A paper 
prepared by Mr. McCuiston, a vice 
president of the association, on forms 
of cost accounting was read and dis- 
cussed by the members. 


Inaugural Meeting Held 
Society of Time Study Engineers, 
Detroit, recently held its monthly 
dinner meeting at the Savoy hotel. 
J. W. Morrison, industrial engineer, 
spoke on the subject of qualifications 
time study engineer. Officers 
installed and are as follows: 
J. C. Mottashed, Hudson Motor Car 
Co., president; Harry Ford, Cadillac 
Motor Car Co., vice president; A. C. 
MacClure, Hudson Motor Car Co., 
secretary and treasurer. 


of a 
were 


Interiors of iron pots used for melt- 
coated with 
graphite wash fol- 
of whiting and 


ing aluminum may be 


thin dressing of 
lowed bv a thin coat 


. lace 
water glass. 
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Obituary 





Justus H. Schwacke, who retired 
as president of William Sellers & 
Co. Inc., Philadelphia, May 31, 1926, 
died in Boca Grande Fla., Feb. 16, 
following a stroke. He was born 79 
years ago had _ been the 
Sellers company continuously from 
July 15, 1862, until retirement. 
He took part in the 
numerous associations 
National Metal Trades 
which he was president in 1910. He 
Was an the Na- 
tional Founders and the 
National Association of Manufacturers 
and had been president for several 
years of the Metal Manufacturers 
association, Philadelphia. He was a 
member also of the Machinery club, 
New York, and the Art club, Phila- 
delphia. He was succeeded as head 
of William Sellers & Co. Inc. in 1926 
by Alexander Sellers. 

George R. Nixon, secretary and 
director of the Continental Heater 
Corp., Dunkirk, N. Y., died Feb. 17 
in New York. 

Edward I. 
and metallurgist 
of Winchester, 


and with 
his 
organization of 
including the 
association of 
active member of 
association 


Braddock, an inventor 
and former resident 
Mass., died recently 
in Cleveland Heights, O. He was 
prominent in machine manufacturing 
in New England 15 or 20 years ago. 
He developed many processes of tin- 
ning, and lines. 


galvanizing similar 


YA5 


John 
ganizer of 


Keffe, 72 years old and or 
the Anderson Stove Co., 
Anderson, Ind., died recently at Holly- 
Calif. At the time of his 
death he secretary 
the and had 
the winter on the 
Keffe born in 


to America 


wood, 
was -treasurer of 
been spending 


coast. Mr 


company 
west 
Ireland and 


was came 


when a boy 


Joseph Horner, well known for 
many years as a contributor to THE 
FOUNDRY on pattern shop and found- 
ry practice subjects, died recently at 


his home in Bath, Eng 


Starts Operations 
The Binney (¢ ngs Co. has been 
established at 
Toledo, O. 

headed by R. L. 


was 


‘asting 

1805 Clinton 
This 
Binney who fo 


street, 
organization is 
eight 
metallurgist of the 
Bronze Co. of 
been 


chief 
Brass & 
The 
for 


years 
Bunting 


that city. new foundry has 


engaged some time in experimen- 


tal work and expects to enter pro- 


duction on various nonferrous alloys 


including a special bronze for glass 


molds | 


and a gear metal 


Publishes Bulletin 
The University of Michigan, 
Arbor, Mich., has published 
bulletin 
chemical, 


rams im 
other 


describing it prog 

metallurgical, and 
allied engineering courses Facilities 
for 


with 


instruction and rese: are given 


other pertinent the re 


quired subjects 


Foundry Association Directory 


third Monday of the n 
Aus t, at Fort Pitt } 


American Foundrymen’s Association 


President, S. W 
ing Ce Detr £3 
Hoyt 140 South 
technical secretary 
California stree Ur 
The Buffalo Foundrymen 

Buffalo 


President McArTHut Washingt 
Works secretary W. J. WARK 
Bor Ce 14¢ handler reet 
third Wednesday of the n 
street 
Foundrymen’s Club 
Chicago 


Chicago 
sident. G OLINSON, American Brake 
} ica Meetings sé 
rday ir ch month at e City club 

th 
Association 


Connecticut Foundrymen’s 


President, Fr W. STICKLI 
Ce Hartford, Contr ecret 
MANN, Union Mf ( 
Meetings are , . 


var is | tr 


Foundrymen’s Association 


Detroit 


Detroit 


Brass Founders’ Association 


New York 
t, WittiAM EMBEr 


Metropolitan 


Presider 


Brooklyn } 
Thomas I 


- } 


Inc., 97 Second avenu Brooklyn, 


Foundry, 62 Delevan 
tary WILLIAM E 
son & Sor : 

N y Meeting secon ‘ednesday in 
month at the Building Trades lub, 34 
1irty-third street, New York 


Newark 


Y 
-aul- 


secre 


each 


West 
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Makes Stone Mixture for 
Patternmaking 


patternmak- 
by the 
Co. -Ad.. 
When 
material 
The 


does 


mixture for 
manufactured 
Engineering 
England. 
this 


A stone 
ing is being 
Constructional 
of 3irmingham, 
into a mold 
six to eight 
claim that it 
that it is 
with 


poured 
hardens in hours. 
manufacturers 
and worked 
finished 
patterns 
be used in 
By adding 


not contract 
easily. It is 


Stone 


emery 
paper. made from the 
type of 
the re- 
of material, altera- 
tions may be made to the pattern 
plate. It is claimed that 40,000 
may be made from each pattern-plate. 

The made from 
good quality sand as for an 
plaster of paris pattern. To 
porous the sand _ is 
through a fine riddle. Projections or 
high parts are strengthened by nails 


mixture may any 


molding machine. 
quired quantity 


casts 
original mold is 
iron or 
prevent 


places passed 


over with an insulating so- 
lution if they are to come 
tact with the mixture. If a 
metal flask is used it also is painted 
inside with the solution. 
The surface of the mold is powdered 
The surface 
should 


painted 
into con- 


stone 
insulating 


with insulating powder. 
is dried, but the mold 
be placed in a stove for drying. 
pouring the mixture 
mold is left to 
The 
5 parts of 


not 
Be- 
the 
min- 


fore stone 


cool for a few 


utes. mixture is composed of 
and 3 parts of 
mixed. The 


should be 


powder 
well 
mixture 
vertically 
not 


solution which is 
pouring of the 
slowly and 
the 
the whole 


done into one 


moved 
The 


out in a 


corner of mold and 


about over surface. 


operation should be carried 


workshop with a_ normal 


as cold delays 


room or 


temperature setting. 


Develops Die Grinder 


Electrical 


Sixth 


United States 
West 
recently 
portable die grinder. 


The 


Co., 2488 


Tool 
street, Cin- 

the 
This 


where 


cinnatl, has placed on 
market a 


is adaptable te work 


HANDLE IN THE REAR IS 


ADJUSTABLE 


THE 


LL 
grinding fins 
castings, and 

The adjustable 


speed and accuracy are require 


cluding die grinding, 


from light grinding 
*k 


welded parts. bac 
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HIGH PRESSURE OXYGEN IS C¢ 


handle, which is shown in the accom- 


illustration, permits opera- 
tion of the tool The 
speed load of the tool is 11,000 revo- 
the 


panying 
in close places. 
minute and grinder 


lutions per 


weighs 12 pounds. 


Operator Controls Ladle 
With Push Button 
The 
division of the Cleveland Crane & 
Wickliffe, O., recently 


Cleveland Electrix Tramrail 


En- 


gineering Co., 














RAISING, LOW- 
OPERATIONS 


rH! 
RING 


INE MAN 
ERING 


HANDLES 
AND Pot 


has introduced a device which permit 


one man to lower and raise foundry 


ladles and pour off. \ suitable elec 


tric hoist is m the tram 


and 1s ; inged fon 
The 
ladle shank, 


illustration, 


rail carriers push 


control. button are 


the 


accompanying 


button 
mounted o1 as shown 
the 
which literally gives the operator co 
trol of the thumb. 


The control cable 


ladle under his 
detachable read 
ly from both handle and carrier by a 
plug and receptacle at each end. The 
push button is the re remote con- 


p which 
bail. 


trol type mounted on a grip 


ma be detached fron the 


INTROLLED BY A 
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THUMB VALVE 


Uses Illuminating Gas 


A new eutting torch which will use 


either city gas, natural gas or by- 


coal gas has been developed 
by the Alexander Milburn Co., 1416 
West Baltimore street, Baltimore. The 
torch is made of bronze forgings and 
tubing and 
withstand constant 
The high pressure 
controlled by a 
fixed 
closed position. 


product 


special seamless is de- 


signed to and 
severe service. 
cutting oxygen is 
thumb 
either in the open or 
The torch is supplied 
of tips to accommodate various thick- 
nesses of metal. The tips are made of 
solid and 
preheat the gases rapidly, thus giving 
better penetration and cut- 
ting. A the 
in the accompanying illustration 


valve which remains 


with a range 


copper are designed to 
quicker 


view of torch is shown 


Foundry Loss _ Includes 
Gates and Scrap 


From time I 
have read a statement in THI 
FOUNDRY to the effect that in ligh: 
weight the re- 
good castings only amounts 
The 
under 
never 


time to 


Qi sfiow 


and medium foundries 
covery of 
castings 

the 
have 


For 


to 50 to 60 per cent. 


made in my plant come 
foregoing classification but 
that 
our 
average 3 cent. I do 


foundry could continue in 


approached figure. 
past 10 
not 


see how a 


losses 
the 
will 


years castings loss 


per not 
with a casting loss of 40 to 
Perhaps I do take 


from state 


business 
not 


the 


50 per cent. 


correct meaning 
Kindly enlighten m« 
Like 


terms 


the 


ment. 


Answer: many Line 


ments and used in the foundry, 


the 
is rathe; 


statement to whi you refer 
ambiguous Aterall the 
meaning is that the w ; * good 


castings is only per cent 
of the 


the cupola. 


weight of t ! tal charged 


time being 


weight of the gates, sprues, over 


spills and scrap castings 


‘ nored. It is State- 


only a general 


ment ful in check ng the amount 


of coke and iron required to produce 
i 1 salable cast 
various items 


discrepancy 
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between the amount of iron charged 
into the cupola and the amount 
shipped as cleaned castings varies 
according to the character of the work 
handled. For example, the cupola 
melting that is the amount of 
iron actually destroyed, will vary from 
1 per cent in the case of pig iron 
to approximately 10 per cent of light 


loss, 


steel or iron scrap. On plain simple 
castings, or even on more complicated 
castings where trained men are ac- 


customed thoroughly to their produc- 


THE 


FOUNDRY 


for 30s; 30s 6d, and 40s respectively. 


These volumes contain the annual 
reports of the committees and the 
technical papers presented at the 


meetings of the American Society for 
Testing Materials during 1926. Part I 
consisting of 1204 pages contains the 
annual reports of 38 of the standing 
committees of the society with discus- 
sions thereon at the annual 
The committees include those 
rous metals, nonferrous metals, ce- 
ment, ceramics, Meth- 
ods of testing, 105 tentative standards 
which either 


meeting. 


on fer- 


concrete, etc. 


have been revised or 








Book Review 


Wage Scales and Job Evaluation, 
by Merrill R. Lott, cloth, 161 pages, 
5% x 8% inches, published by the 
Ronald Press, New York, and sup- 
plied by THE FouNpry, Cleveland, for 
$5.00, and in London, 2-3 Caxton 
House, Westminster S. W. 1, for 25s. 


The subject of wages is of interest 
to the worker and the employer. To 
the worker wages mean livelihood and 
an opportunity to share 
and luxuries. 
represent a large part of the cost of 


in comforts 


For the employer, wages 





tion, the volume of scrap castings 
mey be held down to 3 per cent as 
in your case. In many shops 
the percentage is even lower. 
On certain classes of castings 


where the specifications are un- 
usually rigid, the rejections may 


run to 25 per cent. Obviously 
the amounts of iron which must 
be melted to fill the gates and 


runners depends on the character 
of the castings. On 
classes of light bench work, the 


certain 


amount of iron in the gates will 
exceed the amount in the 
On exceedingly large, 
sastings the weight of 
gates and risers may 
amount to 1 per cent. On 
sand castings the amount of iron 
left in the runners is negligible. 
When you read that a certain 
foundry only recovers 50 
cent good 
that 5 
charged the cupola is lost 
either up the stack in the 
dump, 5 per cent is represented 
which of 


cast- 
ings. 
heavy 
the not 


open 


per 
castings it 
of the 


means 


per cent iron 
in 


or 





by defective castings 


Faked Foundry Facts 





A Shrink Bob 


carrying on _ business. The average 
employer only has the most 
general understanding of how 
the payroll should be appor- 
tioned among the members of 
the various trades and occupa- 
tions -represented by his em- 


ployes, and relies on the law of 
supply and demand to determine 
This book 
for rating 


scales. 
methods 


wage pre- 


sents em- 


ployes, establishing standards 
whereby a differentiation may be 
between those who are 
the the 
lowest wages for any particulan 
These 


said to have been tried out with 


made 


to receive highest and 


occupation. methods are 
manufactu) 
Methods 


determining 


success in a large 
ing plant in the East. 
are for 
the wages that shall be allotted 
Nu- 


merous charts giving the details 


also given 


to any particular operation. 


of the rating systems are shown, 
and it is stated that the methods 








lost 
scrap 

ind 5 per cent of the total 
amount charged finds it way into 
the pig bed, either as over iron from 


not actually 


have a 


course are 


since they value 


the ladles or the cupola. This metal 
ilso is not lost since it may be 
remelted. Iron in the gates and 
prues in extreme cases will amount 
») 35 per cent. These various items 
total 50 per cent of the amount of 
ron charged and that is what is 


ieant by the statement that the re- 
very of good casting in light worl: 


sundries only amounts to 50 per 
ent. 

Book Review 
Proceedings of the American So- 
ety for Testing Materials, Vol. 26, 

two parts, paper, cloth or half 
ather, 6 x 9 inches; Part I, 1204 


iges; Part II, 691 pages; published 
y the American Society for Testing 
laterials, Philadelphia, and each part 
ipplied by THE Founpry, Cleveland, 
tor $6.00, paper; $6.50, cloth; and 
8.00 in half leather. In London, 2-3 
axton House, Westminster, S. W. 1, 


the first time, the an- 
nual address of the president, Edgar 
Marburg lecture and the annual 
port of the executive committee also 
are included. Part II which is com- 
posed of 691 pages 48 tech- 
nical with discussions. These 
contain information on the results 
of investigations in the field of engi- 
neering and other materials. 


presented for 


re- 


contains 
papers 


Philadelphians Meet 


The regular monthly meeting of 
the Philadelphia Foundrymen’s asso- 
ciation was held at the Manufac- 
turers club, Philadelphia, on March 
9. H. B. Hanley, Whitehead Bros. 
Co., Rochester, N. Y., spoke on mold- 
ing and core sands. An open discus- 
sion was held on, “What are _ the 
principles of gating a mold; Does 


linseed or other oils have advantages 
over gum and flour binders; Is pres- 
sure blower preferable to other types 
for use in foundries.” 


iron and brass 





may be applied to any plant. 

The method is said to present 

a report of the worker’s abil 
ity which may be used to determine 
comparative wage scales. 


New England Meeting 


Members of the New England 
Foundrymen’s association held their 
monthly meeting at the Exchange 
club, Boston, on March 9. Blueprints 
previously were sent out for sugges- 
tions on methods of molding, weight 
estimates, and design of patterns for 
making a casting in lots of 10 and 


100. Replies received were discussed 
and FE. T. Runge, Cleveland, spoke on 
the method of cost for this 
work. 


analysis 


Joins Hoist Company 


Fred G. Bell, formerly president 
and general manager of the Zobel} 


Electric Motor Corp., Garwood, N. 
has been appointed to take 
of the co-ordination of motor supply 


Dus 
charge 


and the electric crane and hoist busi- 
the 


Co., 


ness of 


& Hoist 


Electric Crane 


Falls, N. Y. 


Shepard 
Montour 














What the Foundries Are Doing 


Activities of the Gray Iron, Malleable, Steel and Brass Shops 
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Danville Ma ible Ire ( Danville I 
ha tarted all three furnaces and increased 
it worki! fore to 400 men, according t 


D. E. W rd, president For the past three 


months <« 5 ne fur ice ha beer 1 opera- 
tir 

Lansdown Stee & Iron C Lansdowne 
Pa ha I n it porated with $6000 capita 


to manufacture machinery castings and other 


device by L. R Layton, 132 West Baltimore 


avenue Daniel J Hilferty and Walter H 
Howley 

Franklin Engineering Co Bostor has beer 
incorporated with 100( hare no par valne t« 
manufacture boilers, engir machinery, tools 
castings and other devices, by James A. Galvy 
president, Frederick J. McLaughli: 1 Hamy 
tead road, treasurer, and Frar Murphy 
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